

	
3GPP TSG-RAN5 Meeting #97	R5-226840r1
[bookmark: _Hlk70953802]Toulouse, France, 14th November 2022 – 18th November 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.521-2
	CR
	0831
	rev
	-
	Current version:
	17.0.1
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	New test case addition: 6.4.2.1_1 Error vector magnitude with Power Boost 

	
	

	Source to WG:
	Keysight Technologies UK Ltd 

	Source to TSG:
	R5

	
	

	Work item code:
	NR_RF_FR2_req_enh-UEConTest
	
	Date:
	2022-11-02

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	There is no test defined to cover Error vector magnitude under mpr-PowerBoost conditions.

	
	

	Summary of change:
	Define a new test case to enable testing of Rel-16 FR2 RF Enhancements Error vector magnitude with Power Boost as defined in R5-226836.

	
	

	Consequences if not approved:
	EVM could be higher than core requirements under mpr-PowerBoost conditions.

	
	

	Clauses affected:
	6.4.2.1_1 (New)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR … CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This document depends on R5-226836.

	
	

	This CR's revision history:
	Revision 1: Spec version corrected in the coverpage




Page 1






[bookmark: _Toc21343229][bookmark: _Toc29770195][bookmark: _Toc29799694][bookmark: _Toc37254918][bookmark: _Toc37255561][bookmark: _Toc45887586][bookmark: _Toc53172323][bookmark: _Toc61357088][bookmark: _Toc67913957][bookmark: _Toc75469774][bookmark: _Toc76508264][bookmark: _Toc83193165]<<< START OF CHANGES >>>
[bookmark: _Toc43898341][bookmark: _Toc52550832][bookmark: _Toc58952547][bookmark: _Toc68098198][bookmark: _Toc68098471][bookmark: _Toc68360601][bookmark: _Toc76557686][bookmark: _Toc84435618][bookmark: _Toc92802791]6.4.2.1	Error vector magnitude
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS except for PUSCH, PC3 in FR2a and FR2b.
6.4.2.1.1	Test Purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clauses 6.4.2.4.3 and 6.4.2.5.3. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and the duration of PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contain an allowable power transient as defined in subclause 6.3.3.3.
6.4.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.1.3	Minimum conformance requirements
The RMS average of the basic EVM measurements for the average EVM case, and for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1.3-1 for the parameters defined in Table 6.4.2.1.3-2 or Table 6.4.2.1.3-3 depending on UE power class. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated.
The measurement interval for the EVM determination is 10 subframes. The requirement is verified with the test metric of EVM (Link=TX beam peak direction, Meas=Link angle).
Table 6.4.2.1.3-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK
	%
	30.0
	30.0

	QPSK
	%
	17.5
	17.5

	16 QAM
	%
	12.5
	12.5

	64 QAM
	%
	8.0
	8.0



Table 6.4.2.1.3-2: Parameters for Error Vector Magnitude for power class 1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 4

	UE EIRP for UL 16QAM
	dBm
	 7

	UE EIRP for UL 64QAM
	dBm
	 11

	Operating conditions
	
	Normal conditions



Table 6.4.2.1.3-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 -13

	UE EIRP for UL 16QAM
	dBm
	 -10

	UE EIRP for UL 64QAM
	dBm
	 -6

	Operating conditions
	
	Normal conditions



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.1.
6.4.2.1.4	Test description
6.4.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.1.4.1-1: Test Configuration Table for PUSCH
	Initial Conditions

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

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

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	2
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	3
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	4
	
	DFT-s-OFDM QPSK
	Outer_Full

	5
	
	DFT-s-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	6
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	
	DFT-s-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	8
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	9
	
	CP-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	10
	
	CP-OFDM QPSK
	Outer_Full

	11
	
	CP-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	12
	
	CP-OFDM 16 QAM
	Outer_Full

	13
	
	CP-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	14
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3: 	The following test points are not testable for PC3 devices: 
	FR2a channel bandwidth 200MHz: test points 8, 13 and 14
	FR2a channel bandwidth 400MHz: test points 7, 8, 11, 12, 13 and 14
	FR2b channel bandwidth 50MHz: test points 13 and 14
	FR2b channel bandwidth 100MHz: test points 7, 8, 13 and 14
	FR2b channel bandwidth 200MHz: test points 7, 8, 13 and 14
	FR2b channel bandwidth 400MHz: test points 5, 6, 7, 8, 11, 12, 13 and 14



Table 6.4.2.1.4.1-2: Test Configuration Table for PUCCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

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

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

	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 NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



Table 6.4.2.1.4.1-3: Test Configuration for PRACH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	PRACH preamble format

	PRACH Configuration Index
	52

	SS/PBCH SSS EPRE setting (dBm/120kHz)
	-96



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
6.4.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.




1.6	Measure the EVMθ, EVMφ,  and using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate  and .
1.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4.2.1.4.2-1: Void
Table 6.4.2.1.4.2-2: Void
Table 6.4.2.1.4.2-3: Void

Test procedure for PUCCH:
2.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.2	PUCCH is set according to Table 6.4.2.1.4.1-2.
2.3	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.1.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. There is no PUSCH transmission.
2.4	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.5	SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at [PUMAX level]. Allow at least  200 ms starting from the first TPC command in this step for the UE to reach [PUMAX level]. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.6	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.

2.7	Measure PUCCH EVMθ and PUCCH EVMφ using Global In-Channel Tx-Test (Annex E). Calculate .
2.8	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.1.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Test procedure for PRACH:
3.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
3.2	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. 
3.3	The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.4	PRACH is set according to Table 6.4.2.1.4.1-3.
3.5	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.6	The UE shall send the signalled preamble to the SS.
3.7	In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.
3.8	The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.

3.9	Repeat step 3.5 and 3.6 until the SS collect enough PRACH preambles ([2] preambles for format 0 and [10] preambles for format 4). Measure the EVMθ and EVMφ in PRACH channel using Global In-Channel Tx-Test (Annex E). Calculate .
6.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for PRACH test.
Table 6.4.2.1.4.3-1: RACH-ConfigGeneric for PRACH test
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  preambleReceivedTargetPower
	-60
	
	

	  powerRampingStep
	dB0
	
	

	}
	
	
	



Table 6.4.2.1.4.3-2: ServingCellConfigCommon
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



Table 6.4.2.1.4.3-3: ServingCellConfigCommonSIB
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



6.4.2.1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.
Table 6.4.2.1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



Table 6.4.2.1.5-2: Test Tolerance (TT) for PUSCH, PC3, FR2a
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.18%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	0.00%
	1.53%
	4.29%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	0.00%
	0.00%
	1.67%
	4.29%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	1.06%
	1.97%
	3.61%
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	1.44%
	2.68%
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	3.66%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.37%
	3.66%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.35%
	2.57%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	0.00%
	1.35%
	2.57%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.19%
	3.97%
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.19%
	3.97%
	NA
	NA

	NOTE 1: 	Test combinations without TT defined must be skipped as not testable.



Table 6.4.2.1.5-3: Test Tolerance (TT) for PUSCH, PC3, FR2b
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.79%
	4.01%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.48%
	2.85%
	NA

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	1.00%
	1.92%
	3.60%
	NA

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	2.49%
	NA
	NA
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	3.35%
	NA
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	1.42%
	2.73%
	8.42%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	1.58%
	3.04%
	8.42%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	1.72%
	3.25%
	5.92%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	1.72%
	3.25%
	5.92%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	NA
	NA
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	NA
	NA
	NA
	NA

	NOTE 1: 	Test combinations without TT defined must be skipped as not testable.



6.4.2.1_1	Error vector magnitude with Power Boost
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS except for PUSCH, PC3 in FR2a and FR2b.
6.4.2.1_1.1	Test Purpose
Same as clause 6.4.2.1.1.
6.4.2.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
6.4.2.1_1.3	Minimum conformance requirements
Same as clause 6.4.2.1.3.
6.4.2.1_1.4	Test description
6.4.2.1._1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.1._1.4.1-1: Test Configuration Table for PUSCH
	Default Conditions

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

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

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Void



Table 6.4.2.1._1.4.1-2: Test Configuration Table for PUCCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1._1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1._1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1._1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

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

	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 NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
6.4.2.1_1.4.2	Test procedure
Same as clause 6.4.2.1.4.2 for PUSCH and PUCCH with following exceptions:
-	Instead of Table 6.4.2.1.4.1-1 use Table 6.4.2.1._1.4.1-1.
-	Instead of Table 6.4.2.1.4.1-2 use Table 6.4.2.1._1.4.1-2.
6.4.2.1_1.4.3	Message contents
Same as clause 6.2.4_1.4.3.
6.4.2.1_1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1_1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1_1.5-1 when embedded with data symbols of the respective modulation scheme.
The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4.2.1_1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4.2.1_1.5-1.
Table 6.4.2.1_1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	QPSK
	%
	17.5+TT
	17.5+TT



Table 6.4.2.1_1.5-2: Test Tolerance (TT) for PUSCH, PC3, FR2a
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1, 2, 3, 4
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%



Table 6.4.2.1_1.5-3: Test Tolerance (TT) for PUSCH, PC3, FR2b
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1, 2, 3, 4
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%




<<< END OF CHANGES >>>



image1.wmf
DMRS,

EVM

q


oleObject1.bin

image2.wmf
DMRS,

EVM

j


oleObject2.bin

image3.wmf
(

)

DMRSDMRS,DMRS,

EVMminEVM,EVM

qj

=


oleObject3.bin

image4.wmf
EVMmin(EVM,EVM)

qj

=


oleObject4.bin

image5.wmf
PUCCH EVMmin(PUCCH EVM,PUCCH EVM)

qj

=


oleObject5.bin

oleObject6.bin

image6.wmf
DMRS

EVM


oleObject7.bin

oleObject8.bin

