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<Start of Changes>
[bookmark: _Toc27477865][bookmark: _Toc36226549][bookmark: _Toc44323806][bookmark: _Toc52989988][bookmark: _Toc60823184][bookmark: _Toc60825106][bookmark: _Toc69306003][bookmark: _Toc69309817][bookmark: _Toc76020129]6.2C	Transmitter power for SUL
[bookmark: _Toc27477866][bookmark: _Toc36226550][bookmark: _Toc44323807][bookmark: _Toc52989989][bookmark: _Toc60823185][bookmark: _Toc60825107][bookmark: _Toc69306004][bookmark: _Toc69309818][bookmark: _Toc76020130][bookmark: _Hlk508786183]6.2C.1	Configured transmitted power for SUL
[bookmark: _Toc27477867][bookmark: _Toc36226551][bookmark: _Toc44323808][bookmark: _Toc52989990][bookmark: _Toc60823186][bookmark: _Toc60825108][bookmark: _Toc69306005]6.2C.1.1	Test purpose
Same test purpose as in clause 6.2.4.1
[bookmark: _Toc27477868][bookmark: _Toc36226552][bookmark: _Toc44323809][bookmark: _Toc52989991][bookmark: _Toc60823187][bookmark: _Toc60825109][bookmark: _Toc69306006]6.2C.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27477869][bookmark: _Toc36226553][bookmark: _Toc44323810][bookmark: _Toc52989992][bookmark: _Toc60823188][bookmark: _Toc60825110][bookmark: _Toc69306007]6.2C.1.3	Minimum conformance requirements
When a UE is configured with both NR UL and NR SUL carriers in a serving cell with active transmission either on the UL carrier or SUL carrier, the configured transmit power requirements specified in subclause 6.2.4 are applicable for the UL carrier and the SUL carrier, respectively.
For the UE which supports SUL band combination, ΔTIB,c in Table 6.2C.2-1 applies.
The normative reference for this requirement is TS 38.101-1 [2] clauses 6.2C.
[bookmark: _Toc27477870][bookmark: _Toc36226554][bookmark: _Toc44323811][bookmark: _Toc52989993][bookmark: _Toc60823189][bookmark: _Toc60825111][bookmark: _Toc69306008]6.2C.1.4	Test description
Same test description as specified in clause 6.2.4.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1
Instead of table 6.2.4.4-1  use Table 6.2C.1.4-1
Table 6.2C.1.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
[bookmark: OLE_LINK58]Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	DFT-s-OFDM Pi/2 BPSK
	Inner Full

	2
	
	
	DFT-s-OFDM QPSK
	Inner Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring that for SUL carrier, Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exceptions shown in Table 6.2C.1.4-2 ~ Table 6.2C.1.4-4 are considered.
<Unchanged Text Skipped>
[bookmark: _Toc27477873][bookmark: _Toc36226557][bookmark: _Toc44323814][bookmark: _Toc52989996][bookmark: _Toc60823192][bookmark: _Toc60825114][bookmark: _Toc69306011][bookmark: _Toc69309820][bookmark: _Toc76020132]6.2C.3	UE maximum output power for SUL
[bookmark: _Toc36226558][bookmark: _Toc44323815][bookmark: _Toc52989997][bookmark: _Toc60823193][bookmark: _Toc60825115][bookmark: _Toc69306012]6.2C.3.1	Test purpose
Same test purpose as in clause 6.2.1.1
[bookmark: _Toc36226559][bookmark: _Toc44323816][bookmark: _Toc52989998][bookmark: _Toc60823194][bookmark: _Toc60825116][bookmark: _Toc69306013]6.2C.3.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226560][bookmark: _Toc44323817][bookmark: _Toc52989999][bookmark: _Toc60823195][bookmark: _Toc60825117][bookmark: _Toc69306014]6.2C.3.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.2.1.
[bookmark: _Toc36226561][bookmark: _Toc44323818][bookmark: _Toc52990000][bookmark: _Toc60823196][bookmark: _Toc60825118][bookmark: _Toc69306015]6.2C.3.4	Test description
Same test description as specified in clause 6.2.1.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.2.1.4-1  use Table 6.2C.3.4-1
Table 6.2C.3.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for Non-SUL carrier. 
Low, Mid, High range for SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
[bookmark: _Toc36226562][bookmark: _Toc44323819]Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exceptions shown in Table 6.2C.3.4-2is considered.
Table 6.2C.3.4-2: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



Table 6.2C.3.4-3: Void
[bookmark: _Toc27477874][bookmark: _Toc36226563][bookmark: _Toc44323820][bookmark: _Toc52990002][bookmark: _Toc60823198][bookmark: _Toc60825120][bookmark: _Toc69306017][bookmark: _Toc69309821][bookmark: _Toc76020133]<Unchanged Text Skipped>
6.2C.4	UE maximum output power reduction for SUL
[bookmark: _Toc36226564][bookmark: _Toc44323821][bookmark: _Toc52990003][bookmark: _Toc60823199][bookmark: _Toc60825121][bookmark: _Toc69306018]6.2C.4.1	Test purpose
Same test purpose as in clause 6.2.2.1
[bookmark: _Toc36226565][bookmark: _Toc44323822][bookmark: _Toc52990004][bookmark: _Toc60823200][bookmark: _Toc60825122][bookmark: _Toc69306019]6.2C.4.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226566][bookmark: _Toc44323823][bookmark: _Toc52990005][bookmark: _Toc60823201][bookmark: _Toc60825123][bookmark: _Toc69306020]6.2C.4.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.2.2.
[bookmark: _Toc52990006][bookmark: _Toc60823202][bookmark: _Toc60825124][bookmark: _Toc69306021]6.2C.4.4	Test description
Same test description as PC 3 with contiguous allocation specified in clause 6.2.2.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.2.2.4-1  use Table 6.2C.4.4-1.
Table 6.2C.4.4-1: Test Configuration Table for power class 3 contiguous allocation
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	 Low range and high range for SUL carrier 
Mid range for Non-SUL carrier.

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[bookmark: OLE_LINK42] Lowest, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	Default
	
	
	DFT-s-OFDM Pi/2 BPSK
	Inner Full

	2
	Low
	
	
	DFT-s-OFDM Pi/2 BPSK
	Edge_1RB_Left

	3
	High
	
	
	DFT-s-OFDM Pi/2 BPSK
	Edge_1RB_Right

	4
	Default
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer Full

	5
	Default
	
	
	DFT-s-OFDM QPSK
	Inner Full

	6
	Low
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Left

	7
	High
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	8
	Default
	
	
	DFT-s-OFDM QPSK
	Outer Full

	9
	Default
	
	
	DFT-s-OFDM 16 QAM
	Inner Full

	10
	Low
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	11
	High
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	12
	Default
	
	
	DFT-s-OFDM 16 QAM
	Outer Full

	13
	Low
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	14
	High
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	15
	Default
	
	
	DFT-s-OFDM 64 QAM
	Outer Full

	16
	Low
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Left

	17
	High
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Right

	18
	Default
	
	
	DFT-s-OFDM 256 QAM
	Outer Full

	19
	Default
	
	
	CP-OFDM QPSK
	Inner Full

	20
	Low
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	21
	High
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	22
	Default
	
	
	CP-OFDM QPSK
	Outer Full

	23
	Default
	
	
	CP-OFDM 16 QAM
	Inner Full

	24
	Low
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	25
	High
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	26
	Default
	
	
	CP-OFDM 16 QAM
	Outer Full

	27
	Low
	
	
	OFDM 64 QAM
	Edge_1RB_Left

	28
	High
	
	
	OFDM 64 QAM
	Edge_1RB_Right

	29
	Default
	
	
	CP-OFDM 64 QAM
	Outer Full

	30
	Low
	
	
	OFDM 256 QAM
	Edge_1RB_Left

	31
	High
	
	
	OFDM 256 QAM
	Edge_1RB_Right

	32
	Default
	
	
	CP-OFDM 256 QAM
	Outer Full

	334
	Low
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Left

	344
	High
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Right

	354
	Default
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Outer Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 4:	UEs supporting pi/2 BPSK DMRS and the corresponding IE [DMRSPi2BPSK] is set to 1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
[bookmark: _Toc36226567][bookmark: _Toc44323824]Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring 4.6.1-28 with condition SUL AND (RF OR RRM), Table 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. Message contents in Table 6.2.2.4.3-3 in clause 6.2.2.4.3 only apply to Test ID 33-35 in Table 6.2C.4.4-1.
Table 6.2C.4.4-2: Void
[bookmark: _Toc27477875][bookmark: _Toc36226568][bookmark: _Toc44323825][bookmark: _Toc52990008][bookmark: _Toc60823204][bookmark: _Toc60825126][bookmark: _Toc69306023][bookmark: _Toc69309822][bookmark: _Toc76020134]<Unchanged Text Skipped>
6.2C.5	UE additional maximum output power reduction for SUL
Editor’s notes:
- Tests for network signalling values NS_17, NS_43 not complete.
<Unchanged Text Skipped>
Table 6.2C.5.4-7: Test Configuration Table for NS_100
	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
	SUL carrier:Low range, High range
NUL carrier: Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	SUL carrier:Lowest, Highest
NUL carrier: Highest

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL and NUL carriers

	Test parameters for NS_100

	Test ID
	Freq
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	
	Modulation
(Note 2)
	RB allocation (Note 1)

	1
	Low
	N/A
	N/A
	DFT-s-OFDM
	PI/2 BPSK
	Edge_1RB_Left

	2
	High
	
	
	
	PI/2 BPSK
	Edge_1RB_Right

	3
	Default
	
	
	
	PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	QPSK
	Edge_1RB_Left

	5
	High
	
	
	
	QPSK
	Edge_1RB_Right

	6
	Default
	
	
	
	QPSK
	Outer_Full

	7
	Low
	
	
	
	16 QAM
	Edge_1RB_Left

	8
	High
	
	
	
	16 QAM
	Edge_1RB_Right

	9
	Default
	
	
	
	16 QAM
	Outer_Full

	10
	Low
	
	
	
	64 QAM
	Edge_1RB_Left

	11
	High
	
	
	
	64 QAM
	Edge_1RB_Right

	12
	Default
	
	
	
	64 QAM
	Outer_Full

	13
	Low
	
	
	
	256 QAM
	Edge_1RB_Left

	14
	High
	
	
	
	256 QAM
	Edge_1RB_Right

	15
	Default
	
	
	
	256 QAM
	Outer_Full

	16
	Low
	
	
	CP-s OFDM
	QPSK
	Edge_1RB_Left

	17
	High
	
	
	
	QPSK
	Edge_1RB_Right

	18
	Default
	
	
	
	QPSK
	Outer_Full

	19
	Low
	
	
	
	16 QAM
	Edge_1RB_Left

	20
	High
	
	
	
	16 QAM
	Edge_1RB_Right

	21
	Default
	
	
	
	16 QAM
	Outer_Full

	22
	Low
	
	
	
	64 QAM
	Edge_1RB_Left

	23
	High
	
	
	
	64 QAM
	Edge_1RB_Right

	24
	Default
	
	
	
	64 QAM
	Outer_Full

	25
	Low
	
	
	
	256 QAM
	Edge_1RB_Left

	26
	High
	
	
	
	256 QAM
	Edge_1RB_Right

	27
	Default
	
	
	
	256 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 unless otherwise stated in this table.
NOTE 2:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 3:	Void.
NOTE 4:	Void



Editor’s note: The following lines belong at the end of subclause 6.2.3.4.1. As new tables are added to this section, these lines should always follow the tables
[bookmark: OLE_LINK98]-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM), Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. All the AdditionalSpectrumEmission in 6.2.3.4.3 are sent in SIB1 as part of supplementaryUplink instead of uplinkConfigCommon. 
Table 6.2C.5.4-1: Void
<Unchanged Text Skipped>
[bookmark: _Toc44323935][bookmark: _Toc52990128][bookmark: _Toc60823327][bookmark: _Toc60825249][bookmark: _Toc69306150][bookmark: _Toc69309871][bookmark: _Toc76020186]6.3C.1	Minimum output power for SUL
[bookmark: _Toc44323936][bookmark: _Toc52990129][bookmark: _Toc60823328][bookmark: _Toc60825250][bookmark: _Toc69306151]6.3C.1.1	Test purpose
Same test purpose as in clause 6.3.1.1
[bookmark: _Toc44323937][bookmark: _Toc52990130][bookmark: _Toc60823329][bookmark: _Toc60825251][bookmark: _Toc69306152]6.3C.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc44323938][bookmark: _Toc52990131][bookmark: _Toc60823330][bookmark: _Toc60825252][bookmark: _Toc69306153]6.3C.1.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.3.1.
[bookmark: _Toc44323939][bookmark: _Toc52990132][bookmark: _Toc60823331][bookmark: _Toc60825253][bookmark: _Toc69306154]6.3C.1.4	Test description
Same test description as specified in clause 6.3.1.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.3.1.4.1-1  use Table 6.3C.1.4-1
Table 6.3C.1.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier 

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	N/A 
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	DFT-s-OFDM QPSK
	Outer Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table 6.3C.1.4-2 is considered.
Table 6.3C.1.4-2: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



<Unchanged Text Skipped>
[bookmark: _Toc44323947][bookmark: _Toc52990140][bookmark: _Toc60823339][bookmark: _Toc60825261][bookmark: _Toc69306162][bookmark: _Toc69309873][bookmark: _Toc76020188]6.3C.3	Transmit ON/OFF time mask for SUL
[bookmark: _Toc44323948][bookmark: _Toc52990141][bookmark: _Toc60823340][bookmark: _Toc60825262][bookmark: _Toc69306163]6.3C.3.1	Test purpose
Same test purpose as in clause 6.3.3.2.1
[bookmark: _Toc44323949][bookmark: _Toc52990142][bookmark: _Toc60823341][bookmark: _Toc60825263][bookmark: _Toc69306164]6.3C.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc44323950][bookmark: _Toc52990143][bookmark: _Toc60823342][bookmark: _Toc60825264][bookmark: _Toc69306165]6.3C.3.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.3.3.2
[bookmark: _Toc44323951][bookmark: _Toc52990144][bookmark: _Toc60823343][bookmark: _Toc60825265][bookmark: _Toc69306166]6.3C.3.4	Test description
Same test description as specified in clause 6.3.3.2.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
[bookmark: OLE_LINK28]Instead of table 6.3.3.2.4.1-1  use Table 6.3C.3.4-1
Table 6.3C.3.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier 

	Test SCS as specified in Table 5.3.5-1
	[bookmark: OLE_LINK14]15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	N/A 
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	CP-OFDM QPSK
	Outer Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.



[bookmark: OLE_LINK36]-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.
Table 6.3C.3.4-2: Void

<Unchanged Text Skipped>
[bookmark: _Toc44323953][bookmark: _Toc52990146][bookmark: _Toc60823345][bookmark: _Toc60825267][bookmark: _Toc69306168][bookmark: _Toc69309874][bookmark: _Toc76020189][bookmark: OLE_LINK57]6.3C.4	Power control for SUL
[bookmark: _Toc44323954][bookmark: _Toc52990147][bookmark: _Toc60823346][bookmark: _Toc60825268][bookmark: _Toc69306169][bookmark: _Toc69309875][bookmark: _Toc76020190]6.3C.4.1	Absolute power tolerance for SUL
6.3C.4.1.1	Test purpose
Same test purpose as in clause 6.3.4.2.1
6.3C.4.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.3C.4.1.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.3.4.2.
6.3C.4.1.4	Test description
Same test description as specified in clause 6.3.4.2.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.3.4.2.4.1-1  use Table 6.3C.4.1.4-1
Table 6.3C.4.1.4-1: Test Configuration Table
	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
	Mid-range for SUL and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	[bookmark: OLE_LINK40]15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	Modulation
	RB allocation (NOTE 2)

	1
	N/A 
	N/A
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RF allocation is defined in Table 6.1-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.
<Unchanged Text Skipped>
[bookmark: _Toc44323955][bookmark: _Toc52990148][bookmark: _Toc60823347][bookmark: _Toc60825269][bookmark: _Toc69306170][bookmark: _Toc69309876][bookmark: _Toc76020191]6.3C.4.2	Relative power tolerance for SUL
6.3C.4.2.1	Test purpose
Same test purpose as in clause 6.3.4.3.1
6.3C.4.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.3C.4.2.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.3.4.3.
6.3C.4.2.4	Test description
Same test description as specified in clause 6.3.4.3.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.3.4.3.4.1-1  use Table 6.3C.4.2.4-1
Table 6.3C.4.2.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.3.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range for SUL carrier
Mid-range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters

	Ch BW
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	Modulation
	RB allocation (NOTE 1)

	5MHz
	N/A
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-1
See Table 6.3C.4.2.5-2
See Table 6.3C.4.2.5-5

	10MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	15MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	20MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	25MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	30MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	40MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3C.4.2.5-3
See Table 6.3C.4.2.5-4
See Table 6.3C.4.2.5-5

	NOTE 1:	The starting resource block shall be RB# 0
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15  and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.
Table 6.3C.4.2.4-2: Void

<Unchanged Text Skipped>
[bookmark: _Toc44323956][bookmark: _Toc52990149][bookmark: _Toc60823348][bookmark: _Toc60825270][bookmark: _Toc69306171][bookmark: _Toc69309877][bookmark: _Toc76020192]6.3C.4.3	Aggregate power tolerance for SUL
[bookmark: _Toc44323957][bookmark: _Toc52990150][bookmark: _Toc60823349][bookmark: _Toc60825271][bookmark: _Toc69306172]6.3C.4.3.1	Test purpose
Same test purpose as in clause 6.3.4.3.1
[bookmark: _Toc44323958][bookmark: _Toc52990151][bookmark: _Toc60823350][bookmark: _Toc60825272][bookmark: _Toc69306173]6.3C.4.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc44323959][bookmark: _Toc52990152][bookmark: _Toc60823351][bookmark: _Toc60825273][bookmark: _Toc69306174]6.3C.4.3.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.3.4.4.
[bookmark: _Toc44323960][bookmark: _Toc52990153][bookmark: _Toc60823352][bookmark: _Toc60825274][bookmark: _Toc69306175]6.3C.4.3.4	Test description
Same test description as specified in clause 6.3.4.4.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.3.4.4.4.1-1  use Table 6.3C.4.3.4-1
Instead of table 6.3.4.4.4.1-2  use Table 6.3C.4.3.4-2
Table 6.3C.4.3.4-1: Test Configuration Table: PUCCH sub-test
	Initial Conditions

	[bookmark: _Hlk38386597]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
	Mid range for SUL and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	PUCCH format = Format 1
Length in OFDM symbols = 14

	1
	N/A
	N/A
	



Table 6.3C.4.3.4-2: Test Configuration Table: PUSCH sub-test
	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
	Mid range for SUL and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	Modulation
	RB allocation (NOTE 1)

	1
	N/A
	N/A
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.

<Unchanged Text Skipped>
[bookmark: _Toc27478090][bookmark: _Toc36226783][bookmark: _Toc44324068][bookmark: _Toc52990261][bookmark: _Toc60823460][bookmark: _Toc60825382][bookmark: _Toc69306244][bookmark: _Toc69309909][bookmark: _Toc76020228]6.4C.1	Frequency error for SUL
6.4C.1.1	Test purpose
Same test purpose as in clause 6.4.1.1
6.4C.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.4C.1.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3and 6.4.1.
6.4C.1.4	Test description
Same test description as specified in clause 6.4.1.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.4.1.4-1  use Table 6.4C.1.4-1
Table 6.4C.1.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	Modulation
	RB allocation
	N/A
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. 
Table 6.4C.1.4-1: Void

6.4C.1.5	Test requirement
The 10 frequency error Δf results measured on the SUL carrier must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 15 Hz)
[bookmark: _Toc27478091][bookmark: _Toc36226784][bookmark: _Toc44324069][bookmark: _Toc52990262][bookmark: _Toc60823461][bookmark: _Toc60825383][bookmark: _Toc69306245][bookmark: _Toc69309910][bookmark: _Toc76020229]6.4C.2	Transmit modulation quality for SUL
[bookmark: _Toc27478092][bookmark: _Toc36226785][bookmark: _Toc44324070][bookmark: _Toc52990263][bookmark: _Toc60823462][bookmark: _Toc60825384][bookmark: _Toc69306246][bookmark: _Toc69309911][bookmark: _Toc76020230]6.4C.2.1	Error Vector Magnitude for SUL
[bookmark: _Toc36226786][bookmark: _Toc44324071][bookmark: _Toc52990264][bookmark: _Toc60823463][bookmark: _Toc60825385]6.4C.2.1.1	Test purpose
Same test purpose as in clause 6.4.2.1
[bookmark: _Toc36226787][bookmark: _Toc44324072][bookmark: _Toc52990265][bookmark: _Toc60823464][bookmark: _Toc60825386]6.4C.2.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226788][bookmark: _Toc44324073][bookmark: _Toc52990266][bookmark: _Toc60823465][bookmark: _Toc60825387]6.4C.2.1.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3and 6.4.2.1.
[bookmark: _Toc36226789][bookmark: _Toc44324074][bookmark: _Toc52990267][bookmark: _Toc60823466][bookmark: _Toc60825388]6.4C.2.1.4	Test description
Same test description as specified in clause 6.4.2.1.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
[bookmark: OLE_LINK99]Instead of table 6.4.2.1.4-1, table 6.4.2.1.4-2, table 6.4.2.1.4-3  use Table 6.4C.2.1.4-1, table 6.4C.2.1.4-2, table 6.4C.2.1.4-3
Table 6.4C.2.1.4-1: Test Configuration Table for PUSCH
	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, Mid, High range for SUL carrier
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	13
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	23
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer Full

	3
	
	
	DFT-s-OFDM QPSK
	Inner Full

	4
	
	
	DFT-s-OFDM QPSK
	Outer Full

	5
	
	
	DFT-s-OFDM 16 QAM
	Inner Full

	6
	
	
	DFT-s-OFDM 16 QAM
	Outer Full

	7
	
	
	DFT-s-OFDM 64 QAM
	Outer Full

	8
	
	
	DFT-s-OFDM 256 QAM
	Outer Full

	9
	
	
	CP-OFDM QPSK
	Inner Full

	10
	
	
	CP-OFDM QPSK
	Outer Full

	11
	
	
	CP-OFDM 16 QAM
	Inner Full

	12
	
	
	CP-OFDM 16 QAM
	Outer Full

	13
	
	
	CP-OFDM 64 QAM
	Outer Full

	14
	
	
	CP-OFDM 256 QAM
	Outer Full

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



[bookmark: OLE_LINK105]Table 6.4C.2.1.4-2: Test Configuration Table for PUCCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	[bookmark: OLE_LINK104][bookmark: OLE_LINK102][bookmark: OLE_LINK103]See Table 6.4C.2.1.4.1-1

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4C.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	[bookmark: OLE_LINK108]See Table 6.4C.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4C.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	Modulation
	RB allocation
	N/A
	Waveform
	PUCCH format
	RB index

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	0

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	NRB-1

	3
	CP-OFDM QPSK
	Full RB (Note 1)
	
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14
	0

	4
	CP-OFDM QPSK
	Full RB (Note 1)
	
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14
	NRB-1

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



Table 6.4C.2.1.4-3: Test Configuration Table for PRACH
	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
	See Table 6.4C.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4C.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4C.2.1.4.1-1

	PRACH preamble format

	
	SUL

	PRACH Configuration Index
	17

	RS EPRE setting for test point 1 (dBm/15kHz)
	-71

	RS EPRE setting for test point 2 (dBm/15kHz)
	-86



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, , 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. Additionally the following exceptions shown in Table 6.4C.2.1.4-2 is considered.
Table 6.4C.2.1.4-1: Void

Table 6.4C.2.1.4-2: BWP-UplinkCommon: PRACH measurement
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-14

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkCommon ::= SEQUENCE {
	
	
	

	  rach-ConfigCommon CHOICE {
	
	
	SUL_SUL AND RF

	    setup
	RACH-ConfigCommon
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _Toc36226790][bookmark: _Toc44324075][bookmark: _Toc52990268][bookmark: _Toc60823467][bookmark: _Toc60825389]6.4C.2.1.5	Test requirement
Same test requirement for EVM measured on the SUL carrier as specified in 6.4.2.1.5. 
[bookmark: _Toc27478093][bookmark: _Toc36226791][bookmark: _Toc44324076][bookmark: _Toc52990269][bookmark: _Toc60823468][bookmark: _Toc60825390][bookmark: _Toc69306247][bookmark: _Toc69309912][bookmark: _Toc76020231]6.4C.2.2	Carrier leakage for SUL
[bookmark: _Toc36226792][bookmark: _Toc44324077][bookmark: _Toc52990270][bookmark: _Toc60823469][bookmark: _Toc60825391]6.4C.2.2.1	Test purpose
Same test purpose as in clause 6.4.2.2.1.
[bookmark: _Toc36226793][bookmark: _Toc44324078][bookmark: _Toc52990271][bookmark: _Toc60823470][bookmark: _Toc60825392]6.4C.2.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226794][bookmark: _Toc44324079][bookmark: _Toc52990272][bookmark: _Toc60823471][bookmark: _Toc60825393]6.4C.2.2.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
[bookmark: _Toc52990273][bookmark: _Toc60823472][bookmark: _Toc60825394]The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3and 6.4.2.2.
6.4C.2.2.4	Test description
Same test description as specified in clause 6.4.2.2.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.4.2.2.4-1  use Table 6.4C.2.2.4-1
Table 6.4C.2.2.4-1: Test Configuration Table
	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, Mid, High range for SUL carrier
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid for both SUL carrier and Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

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

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	When the signalled DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation..



-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM), Table 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_ON_SUL. 
Table 6.4C.2.2.4-1: Void

[bookmark: _Toc36226795][bookmark: _Toc44324080][bookmark: _Toc52990274][bookmark: _Toc60823473][bookmark: _Toc60825395]6.4C.2.2.5	Test requirement
Same test requirement for carrier leakage measured on the SUL carrier as specified in 6.4.2.2.5.
[bookmark: _Toc27478094][bookmark: _Toc36226796][bookmark: _Toc44324081][bookmark: _Toc52990275][bookmark: _Toc60823474][bookmark: _Toc60825396][bookmark: _Toc69306248][bookmark: _Toc69309913][bookmark: _Toc76020232]6.4C.2.3	In-band emissions for SUL
[bookmark: _Toc36226797][bookmark: _Toc44324082][bookmark: _Toc52990276][bookmark: _Toc60823475][bookmark: _Toc60825397]6.4C.2.3.1	Test purpose
Same test purpose as in clause 6.4.2.3.1.
[bookmark: _Toc36226798][bookmark: _Toc44324083][bookmark: _Toc52990277][bookmark: _Toc60823476][bookmark: _Toc60825398]6.4C.2.3.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226799][bookmark: _Toc44324084][bookmark: _Toc52990278][bookmark: _Toc60823477][bookmark: _Toc60825399]6.4C.2.3.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3and 6.4.2.3.
[bookmark: _Toc36226800][bookmark: _Toc44324085][bookmark: _Toc52990279][bookmark: _Toc60823478][bookmark: _Toc60825400]6.4C.2.3.4	Test description
Same test description as specified in clause 6.4.2.3.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.4.2.3.4-1  use Table 6.4C.2.3.4-1
Table 6.4C.2.3.4-1: Test Configuration Table for PUSCH
	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 for SUL carrier 
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

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

	1
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	2
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Right

	3
	
	
	CP-OFDM QPSK
	Inner_1RB_Left

	4
	
	
	CP-OFDM QPSK
	Inner_1RB_Right

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



Table 6.4.2.3.4.1-2: Test Configuration Table for PUCCH
	[bookmark: OLE_LINK101]Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	See Table 6.4C.2.3.4.1-1

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4C.2.3.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4C.2.3.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4C.2.3.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	Modulation
	RB allocation
	N/A
	Waveform
	PUCCH format
	RB index

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14
	0

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14
	NRB-1

	3
	CP-OFDM QPSK
	Full RB (Note 1)
	
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	0

	4
	CP-OFDM QPSK
	Full RB (Note 1)
	
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14
	NRB-1

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
[bookmark: _Toc36226801][bookmark: _Toc44324086]Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. 
Table 6.4C.2.3.4-1: Void

[bookmark: _Toc52990280][bookmark: _Toc60823479][bookmark: _Toc60825401]6.4C.2.3.5	Test requirement
Same test requirement for carrier leakage measured on the SUL carrier as specified in 6.4.2.3.5.
[bookmark: _Toc27478095][bookmark: _Toc36226802][bookmark: _Toc44324087][bookmark: _Toc52990281][bookmark: _Toc60823480][bookmark: _Toc60825402][bookmark: _Toc69306249][bookmark: _Toc69309914][bookmark: _Toc76020233]6.4C.2.4	EVM equalizer spectrum flatness for SUL
[bookmark: _Toc36226803][bookmark: _Toc44324088][bookmark: _Toc52990282][bookmark: _Toc60823481][bookmark: _Toc60825403]6.4C.2.4.1	Test purpose
Same test purpose as in clause 6.4.2.4.1.
[bookmark: _Toc36226804][bookmark: _Toc44324089][bookmark: _Toc52990283][bookmark: _Toc60823482][bookmark: _Toc60825404]6.4C.2.4.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc36226805][bookmark: _Toc44324090][bookmark: _Toc52990284][bookmark: _Toc60823483][bookmark: _Toc60825405]6.4C.2.4.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.4.2.4.
[bookmark: _Toc36226806][bookmark: _Toc44324091][bookmark: _Toc52990285][bookmark: _Toc60823484][bookmark: _Toc60825406]6.4C.2.4.4	Test description
Same test description as specified in clause 6.4.2.4.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1.
Instead of table 6.4.2.4.4-1  use Table 6.4C.2.4.4-1
Table 6.4C.2.4.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
[bookmark: OLE_LINK64]Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

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

	1
	
	
	DFT-s-OFDM QPSK
	Outer Full

	2
	
	
	CP-OFDM QPSK
	Outer Full

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring 4.6.1-28 with condition SUL AND (RF OR RRM)Table 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. 
Table 6.4C.2.4.4-1: Void

[bookmark: _Toc36226807][bookmark: _Toc44324092][bookmark: _Toc52990286][bookmark: _Toc60823485][bookmark: _Toc60825407]6.4C.2.4.5	Test requirement
Same test requirement for EVM equalizer spectrum flatness measured on the SUL carrier as specified in 6.4.2.4.5.
[bookmark: _Toc69306250][bookmark: _Toc69309915][bookmark: _Toc76020234][bookmark: _Toc27478096][bookmark: _Toc36226808][bookmark: _Toc44324093][bookmark: _Toc52990287][bookmark: _Toc60823486][bookmark: _Toc60825408]6.4C.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK for SUL
6.4C.2.5.1	Test purpose
Same test purpose as in clause 6.4.2.5.1.
6.4C.2.5.2	Test applicability
This test applies to all types of NR UE release 16 and forward that support SUL operating on the SUL bands and indicate support for UE capability [DMRS-pi2BPSK-supported].
6.4C.2.5.3	Minimum conformance requirements
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly.
The normative reference for this requirement is TS 38.101-1 [2] clauses 4.3 and 6.4.2.4.1.
6.4C.2.5.4	Test description
6.4C.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, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.5C-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 6.4C.2.5.4.1-1. 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 6.4C.2.5.4.1-1: Test Configuration Table
	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 for SUL carrier
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

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

	1
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Outer Full

	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 SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 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 Annex C.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 6.4C.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 [5] clause 4.5. Message contents are defined in clause 6.4C.2.5.4.3.
6.4C.2.5.4.2	Test procedure
Same as in 6.4.2.5.4.2.
6.4C.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), Table 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL with the following exception:
Table 6.4C.2.5.4.3-1: DMRS-UplinkConfig
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-51

	Information Element
	Value/remark
	Comment
	Condition

	DMRS-UplinkConfig ::= SEQUENCE {
	
	
	

	  transformPrecodingEnabled SEQUENCE {
	
	
	

	    dmrs-UplinkTransformPrecoding-r16 SEQUENCE {
	
	
	

	      pi2BPSK-ScramblingID0
	Not present
	
	

	      pi2BPSK-ScramblingID1
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



6.4C.2.5.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4.1 The derived results shall not exceed the values in Figure 6.4C.2.5.5-1:
Table 6.4C.2.5.5-1: Mask for EVM equalizer coefficients for Pi/2 BPSK, normal conditions
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – F_center| ≤ X MHz 
(Range 1)
	X1
	6 + TT (p-p)

	|FUL_Meas – F_center| > X MHz 
(Range 2)
	X2
	14 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	F_center refers to the center frequency of an allocated block of PRBs
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation
NOTE 4:	See Figure 6.4C.2.5.5-1 for description of X1, X2
NOTE 5: Test tolerance TT = 1.4 dB.



[image: ]
Figure 6.4C.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the center frequency of the allocated block of PRBs. X, in MHz, is equal to 25 % of the bandwidth of the PRB allocation.

Each of the n spectrum flatness functions shall derive an impulse response of the spectral shaping filter in Annex E.4.4.2. The derived results shall fulfill:




where TT = 1.4 dB.6.4D	Transmit signal quality for UL MIMO.

<Unchanged Text Skipped>
[bookmark: _Toc27478235][bookmark: _Toc36226950][bookmark: _Toc44324235][bookmark: _Toc52990429][bookmark: _Toc60823632][bookmark: _Toc60825553][bookmark: _Toc69306313][bookmark: _Toc69309978][bookmark: _Toc76020303]6.5C.1	Occupied bandwidth for SUL
[bookmark: _Toc27478236][bookmark: _Toc36226951][bookmark: _Toc44324236][bookmark: _Toc52990430][bookmark: _Toc60823633][bookmark: _Toc60825554]6.5C.1.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE supporting SUL are less than their specific limits when UE is configured using SUL transmission.
[bookmark: _Toc27478237][bookmark: _Toc36226952][bookmark: _Toc44324237][bookmark: _Toc52990431][bookmark: _Toc60823634][bookmark: _Toc60825555]6.5C.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478238][bookmark: _Toc36226953][bookmark: _Toc44324238][bookmark: _Toc52990432][bookmark: _Toc60823635][bookmark: _Toc60825556]6.5C.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.5.1.3
[bookmark: _Toc27478239][bookmark: _Toc36226954][bookmark: _Toc44324239][bookmark: _Toc52990433][bookmark: _Toc60823636][bookmark: _Toc60825557]6.5C.1.4	Test description
Same test description as specified in clause 6.5.1.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.1.4.1-1 use Table 6.5C.1.4-1
Table 6.5C.1.4.1-1: Test Configuration Table
	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 for SUL carrier
Mid Range for Non-SUL carrier 

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	[bookmark: OLE_LINK70]15kHz for both SUL carrier and Non-SUL carrier 

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	UL Configuration
	SUL Configuration

	Test ID
	N/A 
	N/A
	Modulation
	RB allocation

	1
	
	
	CP-OFDM QPSK
	Outer_full

	[bookmark: OLE_LINK67]Note 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
Note 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, with condition SUL, LTables 4.6.3-13, 4.6.3-97, and 4.6.3-129A with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.

<Unchanged Text Skipped>
[bookmark: _Toc27478243][bookmark: _Toc36226958][bookmark: _Toc44324243][bookmark: _Toc52990437][bookmark: _Toc60823640][bookmark: _Toc60825561][bookmark: _Toc69306316][bookmark: _Toc69309981][bookmark: _Toc76020306]6.5C.2.2	Spectrum emission mask for SUL
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies greater than (ΔfOOB) the spurious requirements in subclause 6.5.3 are applicable.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _Toc27478244][bookmark: _Toc36226959][bookmark: _Toc44324244][bookmark: _Toc52990438][bookmark: _Toc60823641][bookmark: _Toc60825562]6.5C.2.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth.
[bookmark: _Toc27478245][bookmark: _Toc36226960][bookmark: _Toc44324245][bookmark: _Toc52990439][bookmark: _Toc60823642][bookmark: _Toc60825563]6.5C.2.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478246][bookmark: _Toc36226961][bookmark: _Toc44324246][bookmark: _Toc52990440][bookmark: _Toc60823643][bookmark: _Toc60825564]6.5C.2.2.3	Minimum conformance requirements
Same minimum conformance requirements as in the clause 6.5.2.2.3.
[bookmark: _Toc27478247][bookmark: _Toc36226962][bookmark: _Toc44324247][bookmark: _Toc52990441][bookmark: _Toc60823644][bookmark: _Toc60825565]6.5C.2.2.4	Test description
Same test description as PC 3 with contiguous allocation specified in clause 6.5.2.2 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.2.2.4.1-1 use Table 6.5C.2.2.4.1-1
Table 6.5C.2.2.4.1-1: Test Configuration Table
	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, High range for SUL carrier
Mid  range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	
	N/A 
	N/A
	Modulation
	RB allocation

	1
	Low
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	2
	High
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	3
	Default
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	DFT-s-OFDM QPSK
	Edger_1RB_Left

	5
	High
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	6
	Default
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	8
	High
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	9
	Default
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	11
	High
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	12
	Default
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Left

	14
	High
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Right

	15
	Default
	
	
	DFT-s-OFDM 256 QAM
	Outer_Full

	16
	Low
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	17
	High
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	18
	Default
	
	
	CP-OFDM QPSK
	Outer_Full

	19
	Low
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	20
	High
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	21
	Default
	
	
	CP-OFDM 16 QAM
	Outer_Full

	22
	Low
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	23
	High
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	24
	Default
	
	
	CP-OFDM 64 QAM
	Outer_Full

	25
	Low
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	26
	High
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	27
	Default
	
	
	CP-OFDM 256 QAM
	Outer_Full

	284
	Low
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Left

	294
	High
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Right

	304
	Default
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Outer Full

	Note 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
Note 2:	The specific configuration of each RF allocation is defined in Table 6.1-1.
Note 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
Note 4:	UEs supporting pi/2 BPSK DMRS and the corresponding IE [DMRSPi2BPSK] is set to 1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM), Tables 4.6.3-14 with condition SUL_NUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. Message contents in Table 6.5.2.2.4.3-2 in clause 6.5.2.2 only apply to Test ID 28-30 in Table 6.5C.2.2.4.1-1.
<Unchanged Text Skipped>
[bookmark: _Toc27478249][bookmark: _Toc36226964][bookmark: _Toc44324249][bookmark: _Toc52990443][bookmark: _Toc60823646][bookmark: _Toc60825567][bookmark: _Toc69306317][bookmark: _Toc69309982][bookmark: _Toc76020307]6.5C.2.3	Additional spectrum emission mask for SUL
[bookmark: _Toc27478250][bookmark: _Toc36226965][bookmark: _Toc44324250][bookmark: _Toc52990444][bookmark: _Toc60823647][bookmark: _Toc60825568]6.5C.2.3.1	Test purpose
Same test purpose as in clause 6.5.2.3.1
[bookmark: _Toc27478251][bookmark: _Toc36226966][bookmark: _Toc44324251][bookmark: _Toc52990445][bookmark: _Toc60823648][bookmark: _Toc60825569]6.5C.2.3.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478252][bookmark: _Toc36226967][bookmark: _Toc44324252][bookmark: _Toc52990446][bookmark: _Toc60823649][bookmark: _Toc60825570]6.5C.2.3.3	Minimum conformance requirements
Same minimum conformance requirements as in the clause 6.5.2.3.3 with consideration of the NS_03 applicable to the SUL bands.
[bookmark: _Toc27478253][bookmark: _Toc36226968][bookmark: _Toc44324253][bookmark: _Toc52990447][bookmark: _Toc60823650][bookmark: _Toc60825571]6.5C.2.3.4	Test description
Same test description as specified in clause 6.5.2.3.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause [4.4.3]
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier,and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. All the AdditionalSpectrumEmission in 6.2.3.4.3 are sent in SIB1 as part of supplementaryUplink instead of uplinkConfigCommon.Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.6 ensuring Tables 4.6.3-13, 4.6.3-97, and 4.6.3-129A with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exceptions shown in Table 6.2C.1.4-2 ~ Table 6.2C.1.4-4 are considered.
6.5C.2.3.4.3	Message contents
The same message contents as in Clause 6.2C.5.4.3
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[bookmark: _Toc27478256][bookmark: _Toc36226971][bookmark: _Toc44324256][bookmark: _Toc52990450][bookmark: _Toc60823653][bookmark: _Toc60825574][bookmark: _Toc69306319][bookmark: _Toc69309984][bookmark: _Toc76020309]6.5C.2.4.1	NR ACLR for SUL
6.5C.2.4.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5C.2.4.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.5C.2.4.1.3	Minimum conformance requirements
The minimum conformance requirements specified in Clause 6.5.2.4.1.3 applies to the UE that support SUL operating on the SUL bands.
The normative reference for this requirement is TS 38.101-1 clauses 6.5.2.4.1.
6.5C.2.4.1.4	Test description
Same test description as PC 3 with contiguous allocation specified in clause 6.5.2.4.1.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.2.4.1.4.1-1 use Table 6.5C.2.4.1.4-1
Table 6.5C.2.4.1.4-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	
	N/A 
	N/A
	Modulation
	RB allocation

	1
	Default
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full

	2
	Low
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Left

	3
	High
	
	
	DFT-s-OFDM PI/2 BPSK
	Edge_1RB_Right

	4
	Default
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	5
	Default
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	6
	Low
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Left

	7
	High
	
	
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	8
	Default
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	9
	Default
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full

	10
	Low
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Left

	11
	High
	
	
	DFT-s-OFDM 16 QAM
	Edge_1RB_Right

	12
	Default
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	13
	Low
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Left

	14
	High
	
	
	DFT-s-OFDM 64 QAM
	Edge_1RB_Right

	15
	Default
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	16
	Low
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Left

	17
	High
	
	
	DFT-s-OFDM 256 QAM
	Edge_1RB_Right

	18
	Default
	
	
	DFT-s-OFDM 256 QAM
	Outer_Full

	19
	Default
	
	
	CP-OFDM QPSK
	Inner_Full

	20
	Low
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	21
	High
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	22
	Default
	
	
	CP-OFDM QPSK
	Outer_Full

	23
	Default
	
	
	CP-OFDM 16 QAM
	Inner_Full

	24
	Low
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	25
	High
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	26
	Default
	
	
	CP-OFDM 16 QAM
	Outer_Full

	27
	Low
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	28
	High
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	29
	Default
	
	
	CP-OFDM 64 QAM
	Outer_Full

	30
	Low
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	31
	High
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	32
	Default
	
	
	CP-OFDM 256 QAM
	Outer_Full

	334
	Low
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Left

	344
	High
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Edge_1RB_Right

	354
	Default
	
	
	DFT-s-OFDM Pi/2 BPSK w Pi/2 BPSK DMRS
	Outer Full

	Note 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
Note 2:	The specific configuration of each RF allocation is defined in Table 6.1-1.
Note 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
Note 4:	UEs supporting pi/2 BPSK DMRS and the corresponding IE [DMRSPi2BPSK] is set to 1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM),Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-15 with condition SUL_NUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL. Message contents in Table 6.5.2.4.1.4.3-3 in clause 6.5.2.4.1.4 only apply to Test ID 33-35 in Table 6.5C.2.4.1.4-1.
6.5C.2.4.1.5	Test requirement
The measured UE mean power in the channel bandwidth on SUL carrier, derived in step 3, shall fulfil requirements in Clause 6.2C.4.5 as appropriate, and if the measured adjacent channel power is greater than –50 dBm then the measured NR ACLR, derived in step 6, shall be higher than the limits in Table 6.5C.2.4.1.5-1.
Table 6.5C.2.4.1.5-1: NR ACLR measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	48.615
	58.35
	78.15
	88.23
	98.31



Table 6.5C.2.4.1.5-2: NR ACLR requirement
	
	Power class 1
	Power class 2
	Power class 3

	NR ACLR
	
	
	30 + TT dB

	NOTE 1: TT = 0.8 dB for f ≤ 4.0GHz, TT = 1.0 dB for 4.0GHz < f ≤ 6.0GHz,



[bookmark: _Toc27478257][bookmark: _Toc36226972][bookmark: _Toc44324257][bookmark: _Toc52990451][bookmark: _Toc60823654][bookmark: _Toc60825575][bookmark: _Toc69306320][bookmark: _Toc69309985][bookmark: _Toc76020310]6.5C.2.4.2	UTRA ACLR for SUL
6.5C.2.4.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5C.2.4.2.2	Test applicability
This test applies for network signalling values NS_3U, NS_5U, NS_43U, and NS_100 to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.5C.2.4.2.3	Minimum conformance requirements
The minimum conformance requirements specified in Clause 6.5.2.4.2.3 applies to the UE that support SUL operating on the SUL bands.
The normative reference for this requirement is TS 38.101-clause 6.5.2.4.2.
6.5C.2.4.2.4	Test description
Same test description as specified in clause 6.5.2.4.2.4 with following exceptions:
Initial conditions are same as in subclause 6.2C.5.4 with the following exceptions:
-	Only network signalling values NS_3U, NS_5U, NS_43U, and NS_100 with the corresponding SUL band defined in Table 6.2.3.3.1-1 need to perform UTRA ACLR test.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, together with the exceptions as specified in Table 6.5C.2.4.2.4-2
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[bookmark: _Toc27478260][bookmark: _Toc36226975][bookmark: _Toc44324260][bookmark: _Toc52990454][bookmark: _Toc60823657][bookmark: _Toc60825578]6.5C.3.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _Toc27478261][bookmark: _Toc36226976][bookmark: _Toc44324261][bookmark: _Toc52990455][bookmark: _Toc60823658][bookmark: _Toc60825579]6.5C.3.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478262][bookmark: _Toc36226977][bookmark: _Toc44324262][bookmark: _Toc52990456][bookmark: _Toc60823659][bookmark: _Toc60825580]6.5C.3.1.3	Minimum conformance requirements
The general spurious emission requirement specified in clause 6.5.3.1.3 applies to the UE that support SUL operating on the SUL bands.
The normative reference for this requirement is TS 38.101-1 [2] subclauses 6.5.3.1
[bookmark: _Toc27478263][bookmark: _Toc36226978][bookmark: _Toc44324263][bookmark: _Toc52990457][bookmark: _Toc60823660][bookmark: _Toc60825581]6.5C.3.1.4	Test description
Same test description as specified in clause 6.5.3.1.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.3.1.4.1-1 use Table 6.5C.3.1.4-1
Table 6.5C.3.1.4-1: Test Configuration Table
	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 for SUL carrier 
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	CP-OFDM QPSK 
	OuterFull

	2
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, Tables 4.6.3-13, 4.6.3-97, and 4.6.3-129A with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.
<Unchanged Text Skipped>
[bookmark: _Toc27478265][bookmark: _Toc36226980][bookmark: _Toc44324265][bookmark: _Toc52990459][bookmark: _Toc60823662][bookmark: _Toc60825583][bookmark: _Toc69306323][bookmark: _Toc69309988][bookmark: _Toc76020313]6.5C.3.2	Spurious emissions for UE co-existence for SUL
[bookmark: _Toc27478266][bookmark: _Toc36226981][bookmark: _Toc44324266][bookmark: _Toc52990460][bookmark: _Toc60823663][bookmark: _Toc60825584]6.5C.3.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions.
[bookmark: _Toc27478267][bookmark: _Toc36226982][bookmark: _Toc44324267][bookmark: _Toc52990461][bookmark: _Toc60823664][bookmark: _Toc60825585]6.5C.3.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478268][bookmark: _Toc36226983][bookmark: _Toc44324268][bookmark: _Toc52990462][bookmark: _Toc60823665][bookmark: _Toc60825586]6.5C.3.2.3	Minimum conformance requirements
The requirements for NR bands for coexistence with protected bands specified in subclause 6.5.3.2.3 apply to the UE that support SUL operating on the SUL bands
The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5.3.2.
[bookmark: _Toc27478269][bookmark: _Toc36226984][bookmark: _Toc44324269][bookmark: _Toc52990463][bookmark: _Toc60823666][bookmark: _Toc60825587]6.5C.3.2.4	Test description
Same test description as specified in clause 6.5.3.2.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.3.2.4.1-1 use Table 6.5C.3.2.4-1
Table 6.5C.3.2.4-1: Test Configuration Table 
	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 for SUL carrier 
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1.
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Spurious Emissions testing
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK 
	Outer_Full

	2
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	
	CP-OFDM QPSK
	Edge_1RB_Right

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 Common UL configuration.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.



-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, Tables 4.6.3-13, 4.6.3-97, and 4.6.3-129A with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.

<Unchanged Text Skipped>
[bookmark: _Toc27478271][bookmark: _Toc36226986][bookmark: _Toc44324271][bookmark: _Toc52990465][bookmark: _Toc60823668][bookmark: _Toc60825589][bookmark: _Toc69306324][bookmark: _Toc69309989][bookmark: _Toc76020314]6.5C.3.3	Additional spurious emissions for SUL
[bookmark: _Toc27478272][bookmark: _Toc36226987][bookmark: _Toc44324272][bookmark: _Toc52990466][bookmark: _Toc60823669][bookmark: _Toc60825590]6.5C.3.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.
[bookmark: _Toc27478273][bookmark: _Toc36226988][bookmark: _Toc44324273][bookmark: _Toc52990467][bookmark: _Toc60823670][bookmark: _Toc60825591]6.5C.3.3.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
6.5C.3.3.3	Minimum conformance requirements
The additional spurious emission requirements specified in 6.5.3.3.3 apply to the UE operating on SUL bands.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5.3.3
[bookmark: _Toc27478274][bookmark: _Toc36226989][bookmark: _Toc44324274][bookmark: _Toc52990468][bookmark: _Toc60823671][bookmark: _Toc60825592]6.5C.3.3.4	Test description
<Unchanged Text Skipped>
Table 6.5C.3.3.4-5: Test Configuration Table (network signalled value “NS_49”)
	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, High range for SUL carrier
Mid range for non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	25 MHz, 30MHz, 40MHz, 50MHz for SUL carrier
Lowest for non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15 kHz for all carriers

	A-MPR test parameters for NS_49

	Test ID
	Fc
(MHz)
	Ch BW
(MHz)
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	
	
	Modulation
(Note 2)
	RB allocation (Note 1)

	1
	Default
	25
	N/A.
	N/A
	DFT-s-OFDM
	QPSK
	Outer_Full (A3)

	2
	Default
	25
	
	
	
	QPSK
	Edge_1RB_Right (A3)

	3
	Default
	25
	
	
	
	QPSK
	Edge_1RB_Left (A3)

	4
	Default
	30
	
	
	
	QPSK
	20@0 (A1)

	5
	Default
	30
	
	
	
	QPSK
	36@0 (A5)

	6
	Default
	30
	
	
	
	QPSK
	80@0 (A3)

	7
	Default
	30
	
	
	
	QPSK
	120@0 (A4)

	8
	Default
	30
	
	
	
	QPSK
	Outer_Full (A2)

	9
	Default
	30
	
	
	
	QPSK
	Edge_1RB_Right (A5)

	10
	Default
	40
	
	
	
	QPSK
	40@0 (A1)

	11
	Default
	40
	
	
	
	QPSK
	5@53 (A5)

	12
	Default
	40
	
	
	
	QPSK
	100@0 (A4)

	13
	Default
	40
	
	
	
	QPSK
	159@33 (A2)

	14
	Default
	40
	
	
	
	QPSK
	5@187 (A5)

	15
	Default
	40
	
	
	
	QPSK
	192@0 (A1)

	16
	Default
	40
	
	
	
	QPSK
	Outer_Full (A1)

	17
	Default
	50
	
	
	
	QPSK
	5@75 (A5)

	18
	Default
	50
	
	
	
	QPSK
	5@215 (A5)

	19
	Default
	50
	
	
	
	QPSK
	175@45 (A2)

	20
	Default
	50
	
	
	
	QPSK
	220@0 (A1)

	21
	Default
	50
	
	
	
	QPSK
	Outer_Full (A1)

	22
	Default
	25
	
	
	
	256 QAM
	Outer_Full (A3)

	23
	Default
	25
	
	
	
	256 QAM
	Edge_1RB_Right (A3)

	24
	Default
	25
	
	
	
	256 QAM
	Edge_1RB_Left (A3)

	25
	Default
	30
	
	
	
	256 QAM
	20@0 (A1)

	26
	Default
	30
	
	
	
	256 QAM
	36@0 (A5)

	27
	Default
	30
	
	
	
	256 QAM
	80@0 (A3)

	28
	Default
	30
	
	
	
	256 QAM
	120@0 (A4)

	29
	Default
	30
	
	
	
	256 QAM
	Outer_Full (A2)

	30
	Default
	30
	
	
	
	256 QAM
	Edge_1RB_Right (A5)

	31
	Default
	40
	
	
	
	256 QAM
	40@0 (A1)

	32
	Default
	40
	
	
	
	256 QAM
	5@53 (A5)

	33
	Default
	40
	
	
	
	256 QAM
	100@0 (A4)

	34
	Default
	40
	
	
	
	256 QAM
	150@33 (A2)

	35
	Default
	40
	
	
	
	256 QAM
	5@187 (A5)

	36
	Default
	40
	
	
	
	256 QAM
	192@0 (A1)

	37
	Default
	40
	
	
	
	256 QAM
	Outer_Full (A1)

	38
	Default
	50
	
	
	
	256 QAM
	5@75 (A5)

	39
	Default
	50
	
	
	
	256 QAM
	5@215 (A5)

	40
	Default
	50
	
	
	
	256 QAM
	175@45 (A2)

	41
	Default
	50
	
	
	
	256 QAM
	216@0 (A1)

	42
	Default
	50
	
	
	
	256 QAM
	Outer_Full (A1)

	43
	Default
	25
	
	
	CP-OFDM
	QPSK
	Outer_Full (A3)

	44
	Default
	25
	
	
	
	QPSK
	Edge_1RB_Right (A3)

	45
	Default
	25
	
	
	
	QPSK
	Edge_1RB_Left (A3)

	46
	Default
	30
	
	
	
	QPSK
	20@0 (A1)

	47
	Default
	30
	
	
	
	QPSK
	36@0 (A5)

	48
	Default
	30
	
	
	
	QPSK
	80@0 (A3)

	49
	Default
	30
	
	
	
	QPSK
	120@0 (A4)

	50
	Default
	30
	
	
	
	QPSK
	Outer_Full (A2)

	51
	Default
	30
	
	
	
	QPSK
	Edge_1RB_Right (A5)

	52
	Default
	40
	
	
	
	QPSK
	40@0 (A1)

	53
	Default
	40
	
	
	
	QPSK
	5@53 (A5)

	54
	Default
	40
	
	
	
	QPSK
	100@0 (A4)

	55
	Default
	40
	
	
	
	QPSK
	159@33 (A2)

	56
	Default
	40
	
	
	
	QPSK
	5@187 (A5)

	57
	Default
	40
	
	
	
	QPSK
	192@0 (A1)

	58
	Default
	40
	
	
	
	QPSK
	Outer_Full (A1)

	59
	Default
	50
	
	
	
	QPSK
	5@75 (A5)

	60
	Default
	50
	
	
	
	QPSK
	5@215 (A5)

	61
	Default
	50
	
	
	
	QPSK
	175@45 (A2)

	62
	Default
	50
	
	
	
	QPSK
	216@0 (A1)

	63
	Default
	50
	
	
	
	QPSK
	Outer_Full (A1)

	64
	Default
	25
	
	
	
	256 QAM
	Outer_Full (A3)

	65
	Default
	25
	
	
	
	256 QAM
	Edge_1RB_Right (A3)

	66
	Default
	25
	
	
	
	256 QAM
	Edge_1RB_Left (A3)

	67
	Default
	30
	
	
	
	256 QAM
	20@0 (A1)

	68
	Default
	30
	
	
	
	256 QAM
	36@0 (A5)

	69
	Default
	30
	
	
	
	256 QAM
	80@0 (A3)

	70
	Default
	30
	
	
	
	256 QAM
	120@0 (A4)

	71
	Default
	30
	
	
	
	256 QAM
	Outer_Full (A2)

	72
	Default
	30
	
	
	
	256 QAM
	Edge_1RB_Right (A5)

	73
	Default
	40
	
	
	
	256 QAM
	40@0 (A1)

	74
	Default
	40
	
	
	
	256 QAM
	5@53 (A5)

	75
	Default
	40
	
	
	
	256 QAM
	100@0 (A4)

	76
	Default
	40
	
	
	
	256 QAM
	150@33 (A2)

	77
	Default
	40
	
	
	
	256 QAM
	5@187 (A5)

	78
	Default
	40
	
	
	
	256 QAM
	192@0 (A1)

	79
	Default
	40
	
	
	
	256 QAM
	Outer_Full (A1)

	80
	Default
	50
	
	
	
	256 QAM
	5@75 (A5)

	81
	Default
	50
	
	
	
	256 QAM
	5@215 (A5)

	82
	Default
	50
	
	
	
	256 QAM
	175@45 (A2)

	83
	Default
	50
	
	
	
	256 QAM
	220@0 (A1)

	84
	Default
	50
	
	
	
	256 QAM
	Outer_Full (A1)

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 unless otherwise stated in this table.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM)RF, Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-15 and 4.6.3-19 with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, together with exceptions as specified in clause 6.5.3.3.4.3 as appropriate for different NS values.
Table 6.5C.3.3.4-2: Void

<Unchanged Text Skipped>
[bookmark: _Toc27478276][bookmark: _Toc36226991][bookmark: _Toc44324276][bookmark: _Toc52990470][bookmark: _Toc60823673][bookmark: _Toc60825594][bookmark: _Toc69306325][bookmark: _Toc69309990][bookmark: _Toc76020315]6.5C.4	Transmit intermodulation for SUL
[bookmark: _Toc27478277][bookmark: _Toc36226992][bookmark: _Toc44324277][bookmark: _Toc52990471][bookmark: _Toc60823674][bookmark: _Toc60825595]6.5C.4.1	Test purpose
To verify that the UE transmit intermodulation does not exceed the described value in the test requirement.
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
[bookmark: _Toc27478278][bookmark: _Toc36226993][bookmark: _Toc44324278][bookmark: _Toc52990472][bookmark: _Toc60823675][bookmark: _Toc60825596]6.5C.4.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands.
[bookmark: _Toc27478279][bookmark: _Toc36226994][bookmark: _Toc44324279][bookmark: _Toc52990473][bookmark: _Toc60823676][bookmark: _Toc60825597]6.5C.4.3	Minimum conformance requirements
The requirements in subclause 6.5.4 apply to the UE operating on SUL bands
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5.4.
[bookmark: _Toc27478280][bookmark: _Toc36226995][bookmark: _Toc44324280][bookmark: _Toc52990474][bookmark: _Toc60823677][bookmark: _Toc60825598]6.5C.4.4	Test description
Same test description as specified in clause 6.2.4.4 with following exceptions:
-	Instead of table 5.3.5-1  use Table 5.5C-1
-	Instead of table 6.5.4.4.1-1 use Table 6.5C.4.4-1
Table 6.5C.4.4-1: Test Configuration Table
	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
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid, Highest for SUL carrier
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.3.5-1
	15kHz for both SUL carrier and Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	DFT-s-OFDM Pi/2 BPSK
	Inner Full

	2
	
	
	DFT-s-OFDM QPSK
	Inner Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.3.4 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
-	Instead of table 6.5.4.5-1 use Table 6.5C.4.5-1
-	Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, Tables 4.6.3-13, 4.6.3-97, and 4.6.3-129A with conditions SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL.

<Unchanged Text Skipped>
[bookmark: _Toc27478389][bookmark: _Toc36227103]7.3C.2	Reference sensitivity power level for SUL
<Unchanged Text Skipped>
7.3C.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-14, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table 7.3C.2.4.3-1 is considered.
Table 7.3C.2.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



<Unchanged Text Skipped>
7.6C.2	In-band blocking for SUL
<Unchanged Text Skipped>
7.6C.2.4	Test description
Same test description as specified in clause 7.6.2.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1
Instead of table 7.6.2.4.1-1  use Table 7.6C.2.4-1.
Table 7.6C.2.4-1: Test Configuration Table
	Default 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
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for Non-SUL carrier 
For SUL band:
n80: 30 MHz
n81: 20 MHz
n82: 20 MHz
n83: 20 MHz
n84: 20 MHz
n86: 40 MHz
n95: 15 MHz

	Test SCS as specified in Table 5.3.5-1 
	15kHz for SUL carrier and lowest SCS for Non-SUL carrier

	Test Parameters

	Test ID
	DL Configuration
	UL Configuration
	SUL Configuration

	
	Mod'n
	RB allocation 
	N/A
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	[bookmark: OLE_LINK19]Full RB (NOTE 1)
	
	DFT-s-OFDM QPSK
	REFSENS (NOTE 1)

	NOTE 1:	The specific configuration of SUL and DL are defined in Table 7.3C.2.4.1-1.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1. 
NOTE 4:	In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (Table 7.3.2.5-2) is used in the test requirements.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.8 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-14, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table 7.6C.2.4-2 is considered.
Table 7.6C.2.4-2: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



Table 7.6C.2.4-3: Void

<Unchanged Text Skipped>
Table 7.6C.2_1.1.4.1-1: Test configuration table for SUL configuration with Intra-band contiguous CA
	Default 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
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Highest NRB_agg for downlink bands
For SUL band:
n80: 30 MHz
n81: 20 MHz
n82: 20 MHz
n83: 20 MHz
n84: 20 MHz
n86: 40 MHz
n95: 15 MHz

	Test SCS as specified in Table 5.3.5-1 
	15kHz

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	Test ID
	CC
Mod'n
	PCC RB allocation 
	SCC RB allocation
	N/A
	CC
Mod'n
	PCC RB allocation 

	1
	CP-OFDM QPSK
	NOTE 1
	NOTE 1
	
	DFT-s-OFDM QPSK
	NOTE 2

	NOTE 1:	The specific downlink configuration is defined in Table 7.3A.1.4.1-1. 
NOTE 2:	The specific SUL configuration is defined in Table 7.3C.2.4.1-1a. 
NOTE 3:	In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (Table 7.3.2.5-2) is used in the test requirements.



For SUL configuration with inter-band DL CA: No testing need to be performed since the testing has been covered in test case 7.6.2 and 7.6C.2. For band combination CA_nX_SUL_nY-nZ, test the inband blocking of SUL configuration or NR band as listed in table 7.6C.2_1.1.4-1.
Table 7.6C.2_1.1.4-2: Test band combinations and configuration
	Band configuration
	Verifying in-band blocking of SUL configurations/ NR band
	Subtest case
	Table with test parameters to select

	[bookmark: _Hlk70436830]CA_n1A_SUL_n78A-n84A
	SUL_n78-n84
	7.6C.2
	Table 7.6C.2.4-1

	
	n1
	7.6.2
	Table 7.6.2.4.1-1

	CA_n28A_SUL_n41A-n83A
	SUL_n41-n83
	7.6C.2
	Table 7.6C.2.4-1

	
	n28
	7.6.2
	Table 7.6.2.4.1-1

	CA_n28A_SUL_n79A-n83A
	SUL_n79A-n83A
	7.6C.2
	Table 7.6C.2.4-1

	
	n28
	7.6.2
	Table 7.6.2.4.1-1



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.10 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-14, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table7.6C.2_1.1.4-3 is considered.
Table 7.6C.2_1.1.4-3: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED




<Unchanged Text Skipped>
7.6C.3	Out-of-band blocking for SUL
<Unchanged Text Skipped>
7.6C.3.4	Test description
Same test description as specified in clause 7.6.3.4 with following exceptions:
Instead of table 5.3.5-1  use Table 5.5C-1
Instead of table 7.6.3.4.1-1  use Table 7.6C.3.4-1.
Table 7.6C.3.4-1: Test Configuration Table
	Default 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
	Mid range for both SUL carrier
One frequency chosen arbitrarily from low or high range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for Non-SUL carrier 
For SUL band:
n80: 30 MHz
n81: 20 MHz
n82: 20 MHz
n83: 20 MHz
n84: 20 MHz
n86: 40 MHz
n95: 15 MHz

	Test SCS as specified in Table 5.3.5-1 
	15kHz for SUL carrier and lowest for Non-SUL carrier

	Test Parameters

	Test ID
	DL Configuration
	UL Configuration
	SUL Configuration

	
	Mod'n
	RB allocation 
	N/A
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	
	DFT-s-OFDM QPSK
	REFSENS (NOTE 1)

	NOTE 1:	The specific configuration of SUL and DL are defined in Table 7.3C.2.4.1-1.
NOTE 2:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 3:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1. 
NOTE 4:	In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (Table 7.3.2.5-2) is used in the test requirements.



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.9 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-14, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table 7.6C.3.4-2 is considered.
Table 7.6C.3.4-2: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



Table 7.6C.3.4-3: Void

<Unchanged Text Skipped>
7.6C.3_1.1	Out-of-band Blocking for SUL with 2 DL CA
Editor’s Note: No test points defined for Out-of-band Blocking for SULwith inter-band 2 DL CA testing. The testing is covered by 7.6.3 and 7.6C.3
<Unchanged Text Skipped>
Table 7.6C.3_1.1.4-1: Test band combinations and configuration
	Band configuration
	Verifying out-of-band blocking of SUL configurations/ NR band
	Subtest case
	Table with test parameters to select

	CA_n1A_SUL_n78A-n84A
	SUL_n78-n84
	7.6C.3
	Table 7.6C.3.4-1

	
	n1
	7.6.3
	Table 7.6.3.4.1-1

	CA_n28A_SUL_n41A-n83A
	SUL_n41-n83
	7.6C.3
	Table 7.6C.3.4-1

	
	n28
	7.6.3
	Table 7.6.3.4.1-1

	CA_n28A_SUL_n79A-n83A
	SUL_n79A-n83A
	7.6C.3
	Table 7.6C.3.4-1

	
	n28
	7.6.3
	Table 7.6.3.4.1-1



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.10 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, 4.6.3-14, 4.6.3-15 with condition SUL, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table7.6C.3_1.1.4-3 is considered.
Table 7.6C.3_1.1.4-3: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED
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