3GPP TSG-WG5 #3-5G-NR Adhoc
R5-186006
Jaipur, India, 8th October 2018 – 12th October 2018
	CR-Form-v11.2.1

	CHANGE REQUEST

	

	
	38.521-2
	CR
	0016
	rev
	-
	Current version:
	15.0.0
	

	

	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:

	Update of transmit signal quality test cases in 38.521-2

	
	

	Source to WG:
	ROHDE & SCHWARZ

	Source to TSG:
	R5 DOCPROPERTY  SourceIfTsg  \* MERGEFORMAT 

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	2018-10-01

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	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-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Test case 6.4.1 frequency error:

The frequency error is tested at the Tx beam peak and since Tx and Rx beam peak can be different, it cannot be assumed that the UE fulfills the REFSENS beam peak requirement at the Tx beam peak. Therefore, setting the REFSENS downlink level in the frequency error test cases poses a too stringent requirement that might result in connection drops.
Test case 6.4.2.1 Error vector magnitude

The test point analysis is provided in this meeting.



	
	

	Summary of change:
	Test case 6.4.1 frequency error:

Setting the downlink signal level according to REFSENS value has been removed in step 4 of the test procedure of the frequency error test case in order to apply the default downlink power level.

Formatting in 6.4.1.5 has been corrected.

Test case 6.4.2.1 Error vector magnitude

The editor’s note on test point analysis has been removed and the test configuration tables have been updated.

Test case 6.4.2.2 Carrier leakage

The editor’s note on test point analysis has been removed and the test configuration tables have been updated.



	
	

	Consequences if not approved:
	The frequency error test case will not be stable.
The error vector magnitude test case will not proceed.

The carrier leakage test case will not progress.

	
	

	Clauses affected:
	6.4.1.4.2, 6.4.1.5, 6.4.2.1, 6.4.2.1.4.1, 6.4.2.2, 6.4.2.2.4.1

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TR 38.905 CR 0008 and 0009

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

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

	
	

	Other comments:
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6.4
Transmit signal quality

6.4.1
Frequency error

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Measurement Uncertainty and Test Tolerance are FFS.

· Window length in 38.101-2 Annex is TBD.

· Annex on Global In-Channel TX-Test contains TBDs.

· SA message contents in TS 38.508-1[5] subclause 4.6 is FFS.

· SA generic procedures with condition NR in TS 38.508-1 is FFS.

· Testing of extreme conditions for FR2 is FFS.

· The test procedure for measuring frequency error for FR2 regarding polarizations is to be confirmed by RAN4.

6.4.1.1
Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.

6.4.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.4.1.3
Minimum conformance requirements

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of 1 msec compared to the carrier frequency received from the NR gNB.

The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode with the test metric of Frequency (Link=TX beam peak direction, Meas=Link angle).

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.1

6.4.1.4
Test description

6.4.1.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.4.1.4.1-1: Test Configuration Table
	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
	Mid range

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

	Test SCS as specified in Table 5.3.5-1.
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	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.


1. 
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.1.1 for TE diagram and section TBD 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 [TBD], and uplink signals according to Annex [TBD]
4.
The DL and UL Reference Measurement channels are set according to Table 6.4.1.4.1-1.

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 according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.1.4.3

6.4.1.4.2
Test procedure

1.
Set the UE in Tx beam peak direction found with a 3D EIRP scan as performed in clause TBD.

2.
SS transmits PDSCH via PDCCH DCI format [1_0] for C_RNTI to transmit the DL RMC according to Table 6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3.
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 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.
Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least [TBD ms] starting from the first TPC Command for the UE to reach PUMAX level.

5. 
Lock the beam toward the Tx beam peak direction applying Tx beam lock message TBD.

5.
Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarization. [For TDD slots with transient periods are not under test.]

6.4.1.4.3
Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with DFT-s-OFDM condition in Table [4.6.3-n] PUSCH-Config and with the exceptions in subclause 7.3.2.4.3 and Table 7.3.2.5-3.

6.4.1.5
Test requirement

The n frequency error Δf results for the θ-polarization or the n frequency error Δf results for the φ-polarization must fulfil the test requirement:

|Δf| ≤ (0.1 PPM + TT), 

where 
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6.4.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage

-
In-band emissions for the non-allocated RB

All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in Annex E.

All the requirements in 6.4.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with parameter maxRank (as defined in TS 38.331 [19]) set to 1. The requirements are applicable to UL transmission from each configurable antenna port (as defined in TS 38.331 [19]) of UE, enabled one at a time.
6.4.2.1
Error vector magnitude

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· SA message contents in TS 38.508-1 subclause 4.6 is FFS.

· SA generic procedures with condition NR in TS 38.508-1 is FFS.

· Measurement Uncertainty and Test Tolerance are FFS.

· Connection diagram for User Equipment part is FFS

· 
· UL RMC is missing.

· 38.101-2 Clause 6.3.4.3: Relative power tolerances are in square brackets.
· 
· Annex on Global In-Channel TX-Test contains TBDs.

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 contains 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 modulations 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. 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 and highest SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

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

	2
	
	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
	Inner Full

	8
	
	DFT-s-OFDM 64 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
	Inner Full

	14
	
	CP-OFDM 64 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 NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.


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

	
	N/A
	Waveform
	PUCCH format

	1
	
	CP-OFDM
	
PUCCH format = Format 1a / 1b

	2
	
	DFT-s-OFDM
	
PUCCH format = Format 1a / 1b

	NOTE 1:
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

	
	FDD
	TDD

	PRACH Configuration Index
	17
	52

	RS EPRE setting for test point 1 (dBm/15kHz)
	-71
	-65

	RS EPRE setting for test point 2 (dBm/15kHz)
	-86
	-80


1. 
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.1.1.1 for TE diagram and section [TBD] 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 [TBD], and uplink signals according to Annex [TBD].

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 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
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

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
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 [TBD ms] starting from the first TPC command in this step for the UE to reach [PUMAX level].

1.4
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for TxRx according to TS 38.508-1 [10] clause 4.5.

1.5
Measure the EVMθ, EVMφ, 
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using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Calculate 
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1.6
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.

1.7
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.1.4.2-1 and 6.4.2.1.4.2-2 according to the modulation and power class. PW is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth BW. 

1.8
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for TxRx according to TS 38.508-1 [10] clause 4.5.

1.9
Measure the EVMθ, EVMφ, 
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using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Calculate 
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1.10
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.

NOTE1:
When switching to DFT-s-OFDM waveform, as specified in the test configuration 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 4.6.3-89 PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR RRCReconfiguration message with CP-OFDM condition.

Table 6.4.2.1.4.2-1: Parameters for Error Vector Magnitude for power class 1

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	4

	UE output power for UL 16QAM
	dBm
	7

	UE output power for UL 64QAM
	dBm
	11


Table 6.4.2.1.4.2-2: Parameters for Error Vector Magnitude for power class 2, 3, and 4

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	-13

	UE output power for UL 16QAM
	dBm
	-10

	UE output power for UL 64QAM
	dBm
	-6


Table 6.4.2.1.4.2-3: Power Window (dB) for EVM PUSCH and PUCCH

TBD

Test procedure for PUCCH:

2.1
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

2.2
PUCCH is set according to Table 6.4.2.1.4.1-2.
2.3
SS transmits PDSCH via PDCCH DCI format [0_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
SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at [PUMAX level]. Allow at least [TBDms] starting from the first TPC command in this step for the UE to reach [PUMAX level].

2.5
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for TxRx according to TS 38.508-1 [10] clause 4.5.

2.6
Measure PUCCH EVMθ and PUCCH EVMφ using Global In-Channel Tx-Test (Annex E). Calculate 
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2.7
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.

2.8
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.1.4.2-1 and 6.4.2.1.4.2-2 according to the modulation and power class. PW is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth BW.

2.9
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for TxRx according to TS 38.508-1 [10] clause 4.5.

2.10
Measure PUCCH EVMθ and PUCCH EVMφ using Global In-Channel Tx-Test (Annex E). Calculate 
[image: image11.wmf]PUCCH EVMmin(PUCCH EVM,PUCCH EVM)

qj

=

.

2.11
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.

NOTE1:
When switching to DFT-s-OFDM waveform, as specified in the test configuration 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 4.6.3-89 PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR RRCReconfiguration message with CP-OFDM condition.
Test procedure for PRACH:

3.1
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

3.2
The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.3
PRACH is set according to Table 6.4.2.1.4.1-3.

3.4
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.

3.5
The UE shall send the signalled preamble to the SS.

3.6
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.

3.7
The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.

3.8
Repeat step 5 and 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 
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6.4.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

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
[image: image13.wmf]DMRS

EVM

, 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 the values in Table 6.4.2.1.5-1.

The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values the values 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


6.4.2.2
Carrier leakage

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· SA message contents in TS 38.508-1 subclause 4.6 is FFS.

· SA generic procedures with condition NR in TS 38.508-1 is FFS.

· Measurement Uncertainty and Test Tolerance are FFS.

· Connection diagram for User Equipment part is FFS.

· 
· 38.101-2 Clause 6.3.4.3: Relative power tolerances are in square brackets.
· 38.101-2 Requirements for power class 2 and power class 4 are FFS.
· 
· Annex on Global In-Channel TX-Test contains TBDs.

6.4.2.2.1
Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.

6.4.2.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.4.2.2.3
Minimum conformance requirements

Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform to the power in the modulated waveform. 

The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).

When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1 for power class 1 UEs.

Table 6.4.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 1

	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20


Table 6.4.2.2.3-2: reserved

When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-3 for power class 3 UEs.

Table 6.4.2.2.4-3: Minimum requirements for relative carrier leakage power for power class 3

	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	-13 dBm ≤ EIRP ≤ 0 dBm
	-20


The normative reference for this requirement is TS 38.101-2[3] clause 6.4.2.2.

6.4.2.2.4
Test description

6.4.2.2.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.4.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.4.2.2.4.1-1: Test Configuration
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [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
	Mid

	Test SCS as specified in Table 5.3.5-1
	Smallest supported SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

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

	1
	
	DFT-s-OFDM QPSK
	Inner_15RB_Left

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.

NOTE 3: 
When the signalled DC carrier position is at Inner_15RB_Left, use Inner_15RB_Right for UL RB allocation.



1. 
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.1.1.1 for TE diagram and section [TBD] 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 [TBD], and uplink signals according to Annex [TBD].

4.
The UL Reference Measurement channels are set according to Table 6.4.2.2.4.1-1.

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.2.4.3.

6.4.2.2.4.2
Test procedure

1.
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

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 6.4.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.2.4.2-1 according to the power class. PW is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth BW.
4. 
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for Tx and Rx according to TS 38.508-1 [10] clause 4.5.

5.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the (- and (-polarization. For TDD slots with transient periods are not under test. 

6.
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.

7.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.2.4.2-1 according to the power class. PW is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth BW.
8. 
Ensure the UE beam towards the SS is locked using ACTIVATE BEAMLOCK for Tx and Rx according to TS 38.508-1 [10] clause 4.5.

9.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the (- and (-polarization. For TDD slots with transient periods are not under test.

10.
Ensure the UE beam towards the SS is unlocked using DEACTIVATE BEAMLOCK according to TS 38.508-1 [10] clause 4.5.
Table 6.4.2.2.4.2-1: UE EIRP Preq (dBm) for carrier leakage

	Power Class
	Preq (dBm) for step 3
	Preq (dBm) for step 7

	Power Class 1
	17
	4

	Power Class 3
	0
	-13


Table 6.4.2.2.4.2-2: Power Window (dB) for carrier leakage

TBD

6.4.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.4.2.2.5
Test requirement

For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the total value is calculated according to 
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Each of the n total carrier leakage results CarrLeakTotal shall not exceed the values in table 6.4.2.2.5-1 for power class 1 and table 6.4.2.2.5-3 for power class 3. Allocated RBs are not under test.

Table 6.4.2.2.5-1: Test requirements for relative carrier leakage power for power class 1

	LO Leakage
	Parameters

UE EIRP
	Relative limit (dBc)

	
	17 + PW dBm ± PW dB
	-25 + TT

	
	4 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 2:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.

NOTE 3:
NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1). 
NOTE 4:
All power levels are UE EIRP in beam peak direction.

NOTE 5: 
PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.


Table 6.4.2.2.3-2: reserved

Table 6.4.2.2.5-3: Test requirements for relative carrier Leakage Power for power class 3

	LO Leakage
	Parameters

UE EIRP
	Relative limit (dBc)

	
	0 + PW dBm ± PW dB
	-25 + TT

	
	-13 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 2:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.

NOTE 3:
NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1). 
NOTE 4:
All power levels are UE EIRP in beam peak direction.

NOTE 5: 
PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.


6.4.2.3
In-band emissions

FFS.
6.4.2.4
EVM equalizer spectrum flatness

FFS.
6.4.2.5
EVM spectral flatness for pi/2 BPSK modulation with spectrum shaping
FFS.
< End of changes >

_1596796335.unknown

_1596796671.unknown

_1596796978.unknown

_1596976811.unknown

_1596796528.unknown

_1596794909.unknown

_1596796305.unknown

_1298092892.unknown

