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<< Unchanged sections omitted >>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction

BS
Base Station

BW
Bandwidth

BWP
Bandwidth Part

CA
Carrier Aggregation

CA_nX-nY
Inter-band CA of component carrier(s) in one sub-block within Band nX and component carrier(s) in one sub-block within Band nY where nX and nY are the applicable NR operating bands
CC
Component Carriers

CP-OFDM
Cyclic Prefix-OFDM

CW
Continuous Wave

DC
Dual Connectivity

DFT-s-OFDM
Discrete Fourier Transform-spread-OFDM
DM-RS
Demodulation Reference Signal

DTX
Discontinuous Transmission
E-UTRA
Evolved UTRA

EVM
Error Vector Magnitude

FR
Frequency Range

FRC
Fixed Reference Channel

GSCN
Global Synchronization Channel Number

IBB
In-band Blocking

IDFT
Inverse Discrete Fourier Transformation

ITU‑R
Radio communication Sector of the International Telecommunication Union

MBW
Measurement bandwidth defined for the protected band

MOP
Maximum Output Power 

MPR 
Allowed maximum power reduction

MSD
Maximum Sensitivity Degradation

NR
New Radio

NR-ARFCN
NR Absolute Radio Frequency Channel Number

NS
Network Signalling

OCNG
OFDMA Channel Noise Generator

OOB
Out-of-band

P-MPR
Power Management Maximum Power Reduction 

PRB
Physical Resource Block
QAM
Quadrature Amplitude Modulation

RE
Resource Element
REFSENS
Reference Sensitivity

RF
Radio Frequency

RMS
Root Mean Square (value)

RSRP
Reference Signal Receiving Power

Rx
Receiver

SC
Single Carrier
SCS
Subcarrier spacing

SDL
Supplementary Downlink

SEM
Spectrum Emission Mask

SNR
Signal-to-Noise Ratio

SRS
Sounding Reference Symbol
SUL
Supplementary uplink

SS
Synchronization Symbol

TAE
Time Alignment Error

Tx
Transmitter

UL MIMO
Uplink Multiple Antenna transmission

<< Unchanged sections omitted >>
6.2D
Transmitter power for UL MIMO
6.2D.1
UE maximum output power for UL MIMO
Editor’s Note:

- Test point selection is FFS.

- MU/TT is FFS

- Test case is incomplete since there is no CP-OFDM configuration satisfying MPR=0dB requirements in RAN4

6.2D.1.1
Test purpose

To verify that the error of the UE maximum output power for UL MIMO does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2D.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.2D.1.3
Minimum conformance requirements

For PC2 UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1.3-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2. For UE supporting UL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: image1.wmf]ú
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. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used. 

Table 6.2D.1.3-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


Table 6.2D.1.3-2: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.1 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.1.

6.2D.1.4
Test description

6.2D.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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.2D.1.4.1-1. 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 6.2D.1.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.2D.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 [5] clause 4.5. Message contents are defined in clause 6.2D.1.4.3.

6.2D.1.4.2
Test procedure

1.
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 6.2D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are under.
Editor’s note: the end of the sentence of 3. is missing!
6.2D.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 ensuring Table 4.6.3-182 with the condition 2TX_UL_MIMO.

6.2D.1.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2D.1.5-1.

Table 6.2D.1.5-1: UE Power Class

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2+TT/-31-TT 
	23
	+2+TT/-31-TT
	
	

	n77
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n78
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n79
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
TT for each frequency and channel bandwidth is specified in Table 6.2D.1.5-2


Table 6.2D.1.5-2: Test Tolerance (UE maximum output power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	FFS
	FFS
	FFS

	40MHz < BW ≤ 100MHz
	FFS
	FFS
	FFS


6.2D.2
UE maximum output power reduction for UL MIMO
6.2D.2.1
Test purpose

To verify that the power reduction of UE due to higher order modulations and transmit bandwidth configuration does not exceed the specified maximum power reduction.

6.2D.2.2
Test applicability

The requirements of this test apply in test cases 6.5.2.4 Adjacent Channel Leakage power Ratio for UL MIMO to all types of NR UE release 15 and forward that support UL MIMO.

6.2D.2.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.3-1 is specified in Table 6.2.2.3-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1.3-2. For UE supporting UL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2D.4.3 apply.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.2.3 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.2.

6.2D.2.4
Test description

6.2D.2.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.2D.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 6.2D.2.4.1-1: Test Configuration Table for Power Class 3

	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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	Downlink Configuration
	Uplink Configuration

	
	
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	Default
	
	CP-OFDM QPSK
	Inner Full

	2
	Low
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	High
	
	CP-OFDM QPSK
	Edge_1RB_Right

	4
	Default
	
	CP-OFDM QPSK
	Outer Full

	5
	Default
	
	CP-OFDM 16 QAM
	Inner Full

	6
	Low
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	7
	High
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	8
	Default
	
	CP-OFDM 16 QAM
	Outer Full

	9
	Low
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	10
	High
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	11
	Default
	
	CP-OFDM 64 QAM
	Outer Full

	12
	Low
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	13
	High
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	14
	Default
	
	CP-OFDM 256 QAM
	Outer Full

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

NOTE 2:
CP-OFDM 256 QAM test applies only for UEs which supports 256QAM in FR1.


Table 6.2D.2.4.1-2: Test Configuration Table for Power Class 2

	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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	Downlink Configuration
	Uplink Configuration

	
	
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	Default
	
	CP-OFDM QPSK
	Inner Full

	2
	Low
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	High
	
	CP-OFDM QPSK
	Edge_1RB_Right

	4
	Default
	
	CP-OFDM QPSK
	Outer Full

	5
	Default
	
	CP-OFDM 16 QAM
	Inner Full

	6
	Low
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	7
	High
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	8
	Default
	
	CP-OFDM 16 QAM
	Outer Full

	9
	Low
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	10
	High
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	11
	Default
	
	CP-OFDM 64 QAM
	Outer Full

	12
	Low
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	13
	High
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	14
	Default
	
	CP-OFDM 256 QAM
	Outer Full

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

NOTE 2:
CP-OFDM 256 QAM test applies only for UEs which supports 256QAM in FR1.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.2D.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, 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 6.2D.2.4.3.

6.2D.2.4.2
Test procedure

1.
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 6.2D.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. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbol with transient periods are not under test.

6.2D.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4.
6.2D.2.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2D.2.5-1 and Table 6.2D.2.5-2.

Table 6.2D.2.5-1: UE Power Class test requirements (for Band n41, n77, n78, n79) for Power Class 3

	Test ID
	PPowerClass
(dBm)
	ΔPPowerClass

(dB)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	TL,c
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	0
	1.5
	0
	（1.52）
	21.5
	（20.02）
	5.0
	（6.02）
	3
	25.0 + TT
	16.5 - TT
	（14.0 - TT2）

	2
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	3
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	4
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	5
	23
	0
	2
	0
	（1.52）
	21.0
	（19.52）
	5.0
	（5.02）
	3
	25.0 + TT
	16.0 - TT
	（14.5 - TT2）

	6
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	7
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	8
	23
	0
	3
	0
	（1.52）
	20.0
	（18.52）
	6.0
	（5.02）
	3
	25.0 + TT
	14.0 - TT
	（13.5 - TT2）

	9
	23
	0
	3.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	25.0 + TT
	14.5 - TT
	（13.0 - TT2）

	10
	23
	0
	3.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	25.0 + TT
	14.5 - TT
	（13.0 - TT2）

	11
	23
	0
	3.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	25.0 + TT
	14.5 - TT
	（13.0 - TT2）

	12
	23
	0
	6.5
	0
	（1.52）
	16.5
	（15.02）
	5.0
	（6.02）
	3
	25.0 + TT
	11.5 - TT
	（9.0 - TT2）

	13
	23
	0
	6.5
	0
	（1.52）
	16.5
	（15.02）
	5.0
	（6.02）
	3
	25.0 + TT
	11.5 - TT
	（9.0 - TT2）

	14
	23
	0
	6.5
	0
	（1.52）
	16.5
	（15.02）
	5.0
	（6.02）
	3
	25.0 + TT
	11.5 - TT
	（9.0 - TT2）


Table 6.2D.2.5-2: UE Power Class test requirements (for Bands n41, n77, n78, n79) for Power Class 2

	Test ID
	PPowerClass
(dBm)
	ΔPPowerClass

(dB)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	TL,c (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	26
	0
	1.5
	0
	（1.52）
	24.5
	（23.02）
	2.0
	（2.52）
	3
	28.0 + TT
	21.5 - TT
	（20.0 - TT2）

	2
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	3
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	4
	26
	0
	3
	0
	（1.52）
	23.0
	（21.52）
	3.0
	（5.02）
	3
	28.0 + TT
	20.0 - TT
	（16.5 - TT2）


	5
	26
	0
	2
	0
	（1.52）
	24.0
	（22.52）
	3.0
	（5.02）
	3
	28.0 + TT
	21.0 - TT
	（17.5 - TT2）

	6
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	7
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	8
	26
	0
	3
	0
	（1.52）
	23.0
	（21.52）
	3.0
	（5.02）
	3
	28.0 + TT
	20.0 - TT
	（16.5 - TT2）

	9
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	10
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	11
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	5.0
	（5.02）
	3
	28.0 + TT
	17.5 - TT
	（16.0 - TT2）

	12
	26
	0
	6.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	28.0 + TT
	14.5 - TT
	（13.0 - TT2）

	13
	26
	0
	6.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	28.0 + TT
	14.5 - TT
	（13.0 - TT2）

	14
	26
	0
	6.5
	0
	（1.52）
	19.5
	（18.02）
	5.0
	（5.02）
	3
	28.0 + TT
	14.5 - TT
	（13.0 - TT2）


Table 6.2D.2.5-3: Test Tolerance (Maximum Power Reduction (MPR))

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7
	1.0

	40MHz < BW ≤ 100MHz
	1.0
	1.0


6.2D.3
UE additional maximum output power reduction for UL MIMO
6.2D.3.1
Test purpose

Additional emission requirements can be signalled by the network. Each additional emission requirement is associated a unique with network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band (the IE freqBandIndicatorNR) and an associated value of additionalSpectrumEmission in the relevant RRC information elements [6].

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2D.1.3-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

6.2D.3.2
Test applicability

The requirements of this test apply in test case 6.5D.2.3 Additional Spectrum Emission mask for UL MIMO for network signalled value NS_04 to all types of NR UE release 15 and forward that support UL MIMO.

The requirements of this test apply in test case 6.5D.3.3 Additional Spurious Emissions for network signalled value NS_04 to all types of NR UE release 15 and forward that support UL MIMO.

6.2D.3.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in subclause 6.2.3.3 shall apply to the maximum output power specified in Table 6.2D.1.3-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2. For UE supporting UL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2D.4.3 apply.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.3.3 apply.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.3.

6.2D.3.4
Test description

6.2D.3.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.2D.3.4.1-1. 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 6.2D.3.4.1-1: Test Configuration table for NS_04

	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 Freq column)

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

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

	A-MPR test parameters for NS_04

	
	
	
	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Freq
	N/A
	Modulation

(NOTE 2)
	RB allocation (NOTE 1)

	1
	Low
	
	CP-OFDM QPSK
	Edge_1RB_Left

	2
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	2496 + BWChannel /2 +
	
	CP-OFDM QPSK
	Inner Full

	4
	MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM QPSK
	Outer Full

	5
	High
	
	CP-OFDM QPSK
	Edge_1RB_Right

	6
	High
	
	CP-OFDM QPSK
	Inner Full

	7
	High
	
	CP-OFDM QPSK
	Outer Full

	8
	Low
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	9
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	10
	2496 + BWChannel /2 +
	
	CP-OFDM 16 QAM
	Inner Full

	11
	MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 16 QAM
	Outer Full

	12
	High
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	13
	High
	
	CP-OFDM 16 QAM
	Inner Full

	14
	High
	
	CP-OFDM 16 QAM
	Outer Full

	15
	Low
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	16
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	17
	2496 + BWChannel /2 + 
MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 64 QAM
	Outer Full

	18
	High
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	19
	High
	
	CP-OFDM 64 QAM
	Outer Full

	20
	Low
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	21
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	22
	2496 + BWChannel /2 + 
MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 256 QAM
	Outer Full

	23
	High
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	24
	High
	
	CP-OFDM 256 QAM
	Outer Full

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


Editor’s note: The following lines belong at the end of subclause 6.2D.3.4.1. As new tables are added to this section, these lines should always follow the tables

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Annex G.0, G.1, G.2 and G.3.0.

4.
The UL Reference Measurement channels are set according to the applicable Table 6.2D.3.4.1-1.

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 6.2D.3.4.3.
6.2D.3.4.2
Test procedure

1.
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 6.2D.3.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are under.

6.2D.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6.1 ensuring Table 4.6.3-182 with the condition 2TX_UL_MIMO, with the following exceptions for each network signalled value.

6.2D.3.4.3.1
Message contents exceptions for network signalled value "NS_04"

1.
Information element additionalSpectrumEmission is set to NS_04. This can be set in the SIB1 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.

Table 6.2D.3.4.3.1-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "NS_04"

	Derivation Path: TS 38.508-1 [5], Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	1 (NS_04)
	
	


6.2D.3.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in the applicable table from table 6.2D.3.5-1. The allowed A-MPR values specified in table 6.2.3.3.1-1 are in addition to the allowed MPR requirements specified in clause 6.2.2.3. For the UE maximum output power modified by MPR and/or A-MPR, the power limits specified in table 6.2D.1.3-1 apply. 

Table 6.2D.3.5-0: Test Tolerance (UE additional maximum output power reduction)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7
	1.0

	40MHz < BW ≤ 100MHz
	1.0
	1.0


Table 6.2D.3.5-1: UE Power Class 2 test requirements (NS_04) for band n41

	Test ID
	PPowerClass (dBm)
	MPR (dB)
	A-MPR (dB)
	ΔTC,c (dB)
	PCMAX,c (dBm)
	T(PCMAX_L,c) (dB)
	TL,c (dB)
	Upper limit (dBm)
	Lower limit (Note 2) (dBm)

	1
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	2
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	3
	26
	0
	6.5
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	4
	26
	0
	6.5
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	5
	26
	3.5
	0
	0
	22.5
	5
	3
	28+TT
	17.5-TT

	6
	26
	1.5
	0
	0
	24.5
	3
	3
	28+TT
	21.3-TT

	7
	26
	3
	0
	0
	23
	3
	3
	28+TT
	20.0-TT

	8
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	9
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	10
	26
	0
	6.5
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	11
	26
	0
	6.5
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	12
	26
	3.5
	0
	0
	22.5
	5
	3
	28+TT
	17.5-TT

	13
	26
	2
	0
	0
	24
	3
	3
	28+TT
	21.0-TT

	14
	26
	3
	0
	0
	23
	3
	3
	28+TT
	20.0-TT

	15
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	16
	26
	0
	[7.5]
	0
	18.5
	5
	3
	28+TT
	[13.5-TT]

	17
	26
	0
	6.5
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	18
	26
	3.5
	0
	0
	22.5
	5
	3
	28+TT
	17.5-TT

	19
	26
	3.5
	0
	0
	22.5
	5
	3
	28+TT
	17.5-TT

	20
	26
	0
	[10]
	0
	16
	5
	3
	28+TT
	[11.0-TT]

	21
	26
	0
	[10]
	0
	16
	5
	3
	28+TT
	[11.0-TT]

	22
	26
	0
	7.5
	0
	18.5
	5
	3
	28+TT
	13.5-TT

	23
	26
	6.5
	0
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	24
	26
	6.5
	0
	0
	19.5
	5
	3
	28+TT
	14.5-TT

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance.

NOTE 2:
For Band n41, refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the lower limit shall be decreased by 1.0 dB for CP-OFDM 256 QAM and decreased by 1.5 dB for other modulations.

NOTE 3:
TT=0.7 for BWchannel ≤ 40 MHz; TT=1.0 for 40 MHz < BWchannel ≤ 100 MHz.


Table 6.2D.3.5-2: UE Power Class 3 test requirements (NS_04) for band n41

	Test ID
	PPowerClass (dBm)
	MPR (dB)
	A-MPR (dB)
	ΔTC,c (dB)
	PCMAX,c (dBm)
	T(PCMAX_L,c) (dB)
	TL,c (dB)
	Upper limit (dBm)
	Lower limit (Note 2) (dBm)

	1
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	2
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	3
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	4
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	5
	23
	3.0
	0
	0
	20.0
	6
	3
	25+TT
	14.0-TT

	6
	23
	1.5
	0
	0
	21.5
	5
	3
	25+TT
	16.5-TT

	7
	23
	3.0
	0
	0
	20.0
	6
	3
	25+TT
	14.0-TT

	8
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	9
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	10
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	11
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	12
	23
	3.0
	0
	0
	20.0
	6
	3
	25+TT
	14.0-TT

	13
	23
	2.0
	0
	0
	21.0
	5
	3
	25+TT
	16.0-TT

	14
	23
	3.0
	0
	0
	20.0
	6
	3
	25+TT
	14.0-TT

	15
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	16
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	17
	23
	0
	5.5
	0
	17.5
	5
	3
	25+TT
	12.5-TT

	18
	23
	3.5
	0
	0
	19.5
	5
	3
	25+TT
	14.5-TT

	19
	23
	3.5
	0
	0
	19.5
	5
	3
	25+TT
	14.5-TT

	20
	23
	0
	8
	0
	15.0
	6
	3
	25+TT
	9.0-TT

	21
	23
	0
	8
	0
	15.0
	6
	3
	25+TT
	9.0-TT

	22
	23
	0
	6.5
	0
	16.5
	5
	3
	25+TT
	11.5-TT

	23
	23
	6.5
	0
	0
	16.5
	5
	3
	25+TT
	11.5-TT

	24
	23
	6.5
	0
	0
	16.5
	5
	3
	25+TT
	11.5-TT

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance.

NOTE 2:
For Band n41, refers to the transmission bandwidths (Figure 5.3.3-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the lower limit shall be decreased by 1.0 dB for CP-OFDM 256 QAM and decreased by 1.5 dB for other modulations.

NOTE 3:
TT=0.7 for BWchannel ≤ 40 MHz; TT=1.0 for 40 MHz < BWchannel ≤ 100 MHz.


6.2D.4
Configured transmitted power for UL MIMO
6.2D.4.1
Test purpose

To verify the measured UE configured maximum output power PUMAX,f,c for UL MIMO is within the specified bounds.
6.2D.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.2D.4.3
Minimum conformance requirements

For UE supporting UL MIMO, the transmitted power is configured per each UE.

The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c specified in subclause 6.2.4 shall apply to UE supporting UL MIMO, where 

PPowerClass, ΔPPowerClass and TC,c are specified in subclause 6.2D.1.3;

MPRc is specified in subclause 6.2D.2.3;

A-MPRc is specified in subclause 6.2D.3.3.

The measured configured maximum output power PUMAX,c for serving cell c shall be within the following bounds:

PCMAX_L,c  –  MAX{TL, T LOW(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T HIGH(PCMAX_H,c)

where TLOW(PCMAX_L,c) and THIGH(PCMAX_H,c) are defined as the tolerance and applies to PCMAX_L,c and PCMAX_H,c separately, while TL is the absolute value of the lower tolerance in Table 6.2D.1.3-1 for the applicable operating band.

For UE with two transmit antenna connectors in closed-loop spatial amultiplexing scheme, the tolerance is specified in Table 6.2D.4.3-1. The requirements shall be met with UL MIMO configurations specified in Table 6.2D.1.3-2.
Table 6.2D.4.3-1: PCMAX,c tolerance in closed-loop spatial multiplexing scheme

	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c =26
	3.0
	2.0

	23 ≤ PCMAX,c < 26
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	6.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0


If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.4.3 apply.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.4.

6.2D.4.4
Test description

6.2D.4.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.2D.4.4.1-1. 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 6.2D.4.4.1-1: 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

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

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Inner Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1. 1.2 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 Channel is set according to Table 6.2D.4.4.1-1.

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 6.2D.4.4.3.

6.2D.4.4.2
Test procedure

1.
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 6.2D.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level of the test point.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are under test.

6.2D.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with the condition 2TX_UL_MIMO and following exception.

Table 6.2D.4.4.3-1: FrequencyInfoUL: Test point 1

	Derivation Path: TS 38.508-1 [5] Table 4.6.3-61 FrequencyInfoUL

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	0
	
	


Table 6.2D.4.4.3-2: FrequencyInfoUL: Test point 2

	Derivation Path: TS 38.508-1 [5] Table 4.6.3-61 FrequencyInfoUL

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	14
	
	


Table 6.2D.4.4.3-3: FrequencyInfoUL: Test point 3

	Derivation Path: TS 38.508-1 [5] Table 4.6.3-61 FrequencyInfoUL

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	18
	
	


6.2D.4.5
Test requirement

The maximum output power measured shall not exceed the values specified in Table 6.2D.4.5-1.
Table 6.2D.4.5-1: PCMAX configured UE output power

	Configured transmitted power

	Measured UE output power test point 1
	0 dBm ± (7+TT)

	Measured UE output power test point 2
	14 dBm ± (6+TT)

	Measured UE output power test point 3
	18 dBm ± (5+TT)

	Note 1:
TT for each frequency and channel bandwidth is specified in Table 6.2D.4.5-2.

Note 2:
In addition note 2 in Table 6.2D.1.3-1 shall apply to the tolerances.


Table 6.2D.4.5-2: Test Tolerance (Configured transmitted power for UL MIMO)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7
	1.0

	40MHz < BW ≤ 100MHz
	1.0
	1.0


<< Unchanged sections omitted >>
6.3D
Output power dynamics for UL MIMO
6.3D.1
Minimum output power for UL MIMO
Editor’s Note:

- MU/TT is still FFS

6.3D.1.1
Test purpose

To verify the UE's ability to transmit with a UL MIMO broadband output power below the value specified in the test requirement when the power is set to a minimum value.

6.3D.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.1.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power at each UE antenna connector in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3D.1.3-1.

Table 6.3D.1.3-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth

(MHz)

	5
	-40
	4.515

	10
	-40
	9.375

	15
	-40
	14.235

	20
	-40
	19.095

	25
	-39
	23.955

	30
	-38.2
	28.815

	40
	-37
	38.895

	50
	-36
	48.615

	60
	-35.2
	58.35

	80
	-34
	78.15

	90
	-33.5
	88.23

	100
	-33
	98.31


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.1.

6.3D.1.4
Test description

6.3D.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, and 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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.1.4.1-1.  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 6.3D.1.4.1-1: 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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for minimum output power 
	Modulation
	RB allocation (NOTE 1)

	1
	test case
	CP-OFDM QPSK
	Outer Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.3D.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 [5] clause 4.5. Message contents are defined in clause 6.3D.1.4.3.

6.3D.1.4.2
Test procedure

1.
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 6.3D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power.

3.
Measure the sum of mean power of the UE at each UE antenna connector in the associated measurement channel bandwidth specified in Table 6.3D.1.5-1 for the specific channel bandwidth under test. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

6.3D.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

6.3D.1.5
Test requirement
The minimum output power, derived in step 3 shall not exceed the values specified in Table 6.3D.1.5-1.

Table 6.3D.1.5-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth

(MHz)

	5
	-40+TT
	4.515

	10
	-40+TT
	9.375

	15
	-40+TT
	14.235

	20
	-40+TT
	19.095

	25
	-39+TT
	23.955

	30
	-38.2+TT
	28.815

	40
	-37+TT
	38.895

	50
	-36+TT
	48.615

	60
	-35.2+TT
	58.35

	80
	-34+TT
	78.15

	90
	-33.5+TT
	88.23

	100
	-33+TT
	98.31

	NOTE 1: 
TT for each frequency and channel bandwidth is specified in Table 6.3D.1.5-2


Table 6.3D.1.5-2: Test Tolerance (Minimum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	FFS
	FFS

	40MHz < BW ≤ 100MHz
	FFS
	FFS


6.3D.2
Transmit OFF power for UL MIMO
6.3D.2.1
Test purpose

To verify that the UE transmit OFF power for UL MIMO is lower than the value specified in the test requirement.

6.3D.2.2
Test applicability

The requirements of this test apply in test cases 6.3D.3 Transmit ON/OFF time mask for UL MIMO to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.2.3
Minimum conformance requirements

The transmit OFF power is defined as the mean power at each transmit connector in a duration of at least one sub-frame (1ms) excluding any transient periods.
The transmit OFF power at each transmit connector shall not exceed the values specified in Table 6.3D.2.3-1.

Table 6.3D.2.3-1: Transmit OFF power

	Channel bandwidth

(MHz)
	Transmit OFF power

(dBm)
	Measurement bandwidth

(MHz)

	5
	-50
	4.515

	10
	-50
	9.375

	15
	-50
	14.235

	20
	-50
	19.095

	25
	-50
	23.955

	30
	-50
	28.815

	40
	-50
	38.895

	50
	-50
	48.615

	60
	-50
	58.35

	80
	-50
	78.15

	90
	-50
	88.23

	100
	-50
	98.31


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.2.

6.3D.2.4
Test description

This test is covered by clause 6.3D.3 Transmit ON/OFF time mask for UL MIMO.
6.3D.2.5
Test requirement

The requirement for the transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3D.2.5-1.

Table 6.3D.2.5-1: Transmit OFF power
	Channel bandwidth

(MHz)
	Transmit OFF power

(dBm)
	Measurement bandwidth
(MHz)

	5
	-50+TT
	4.515

	10
	-50+TT
	9.375

	15
	-50+TT
	14.235

	20
	-50+TT
	19.095

	25
	-50+TT
	23.955

	30
	-50+TT
	28.815

	40
	-50+TT
	38.895

	50
	-50+TT
	48.615

	60
	-50+TT
	58.35

	80
	-50+TT
	78.15

	90
	-50+TT
	88.23

	100
	-50+TT
	98.31

	NOTE 1: 
TT for each frequency and channel bandwidth is specified in Table 6.3D.2.5-2


Table 6.3D.2.5-2: Test Tolerance (Transmit OFF power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB


6.3D.3
Transmit ON/OFF time mask for UL MIMO
6.3D.3.1
Test purpose

To verify that the general ON/OFF time mask for UL MIMO meets the requirements given in 6.3D.3.5

The transmit power time mask for transmit ON/OFF defines the transient period(s) allowed between transmit OFF power as defined in sub-clause 6.3D.2 and transmit ON power symbols (transmit ON/OFF)

Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.

6.3D.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.3.3
Minimum conformance requirements

For UE supporting UL MIMO, the ON/OFF time mask requirements in subclause 6.3.3.2.3 apply to each transmit antenna connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in subclause 6.3.3.2.3 apply to each transmit antenna connector with the UL MIMO configurations specified in Table 6.3D.3.3-1.
Table 6.3D.3.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.3

6.3D.3.4
Test description

6.3D.3.4.1
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, and are shown in table 6.3D.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3D.3.4.1-1: 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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for minimum output power 
	Modulation
	RB allocation (NOTE 1)

	1
	test case
	CP-OFDM QPSK
	Outer Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.3D.3.4.1-1.

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 6.3D.3.4.3.

6.3D.3.4.2
Test procedure

1.
SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3D.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE transmits on slots 4 and 9 for15kHz SCS, on slots 9 and 19 for 30kHz SCS and on slots 4, 9, 14, 19, 24, 29, 34 and 39 for 60kHz SCS. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Measure the UE transmission OFF power during the slot prior to the PUSCH transmission, excluding a transient period of 10 µs in the end of the slot.

3.
Measure the output power of the UE PUSCH transmission during one slot.

4.
Measure the UE transmission OFF power during the slot following the PUSCH transmission, excluding a transient period of 10 µs at the beginning of the slot.

5.
Repeat step 2) until 4) for each of transmit antenna of the UE

6.3D.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-135 with condition 2TX_UL_MIMO and following exceptions.

Table 6.3D.3.4.3-1: PUSCH-ConfigCommon

	Derivation Path: TS 38.508-1[5], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-106
	
	

	}
	
	
	


6.3D.3.5
Test requirement

The requirement for the power of each transmit antenna measured in steps 2, 3 and 4 of the test procedure shall not exceed the values specified in Table 6.3D.3.5-1.

Table 6.3D.3.5-1: General ON/OFF time mask

	
	SCS 
	Channel bandwidth / minimum output power / measurement bandwidth

	
	[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	Transmit OFF power
	
	≤ -50+TT dBm

	Transmission OFF 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

	Expected Transmission ON
	15
	-9.62±9.0
±TT
	-6.44±9.0

±TT
	-4.62±9.0

±TT
	-3.35±9.0

±TT
	-2.36±9.0

±TT
	-1.56±9.0

±TT
	-0.26±9.0

±TT
	0.71±9.0

±TT
	N/A
	N/A
	N/A
	N/A

	Measured power for CP-OFDM
	30
	-10.18±9.0

±TT
	-6.79±9.0

±TT
	-4.79±9.0

±TT
	-3.51±9.0

±TT
	-2.46±9.0

±TT
	-1.67±9.0

±TT
	-0.34±9.0

±TT
	0.65±9.0

±TT
	1.51±9.0

±TT
	2.77±9.0

±TT
	3.30±9.0

±TT
	3.77±9.0

±TT

	
	60
	N/A
	-7.17±9.0

±TT
	-5.03±9.0

±TT
	-3.78±9.0

±TT
	-2.67±9.0

±TT
	-1.78±9.0

±TT
	-0.50±9.0

±TT
	0.55±9.0

±TT
	1.40±9.0

±TT
	2.71±9.0

±TT
	3.25±9.0

±TT
	3.72±9.0

±TT

	Expected Transmission ON 
	15
	-9.62±9.0

±TT
	-6.61±9.0

±TT
	-4.85±9.0

±TT
	-3.60±9.0

±TT
	-2.53±9.0

±TT
	-1.56±9.0

±TT
	-0.26±9.0

±TT
	0.71±9.0

±TT
	N/A
	N/A
	N/A
	N/A

	Measured power for DFT-s-OFDM
	30
	-10.59±9.0

±TT
	-6.79±9.0

±TT
	-5.03±9.0

±TT
	-3.60±9.0

±TT
	-2.53±9.0

±TT
	-1.84±9.0

±TT
	-0.59±9.0

±TT
	0.48±9.0

±TT
	1.51±9.0

±TT
	2.75±9.0

±TT
	3.21±9.0

±TT
	3.72±9.0

±TT

	
	60
	N/A
	-7.58±9.0

±TT
	-5.03±9.0

±TT
	-3.78±9.0

±TT
	-2.81±9.0

±TT
	-2.02±9.0

±TT
	-0.59±9.0

±TT
	0.48±9.0

±TT
	1.17±9.0

±TT
	2.42±9.0

±TT
	3.21±9.0

±TT
	3.72±9.0

±TT

	NOTE 1: 
TT of each transmit antenna for each frequency and channel bandwidth is specified in Table 6.3D.3.5-2 and Table 6.3D.3.5-3


Table 6.3D.3.5-2: Test Tolerance for OFF power

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB


Table 6.3D.3.5-3: Test Tolerance for ON power

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB


6.3D.4
Power control for UL MIMO
6.3D.4.1
Absolute power tolerance for UL MIMO
Editor’s Note:

-  Test Tolerance is TBD for SCS60
6.3D.4.1.1
Test purpose

To verify the ability of the UE transmitter for UL MIMO to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20ms.
6.3D.4.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.4.1.3
Minimum conformance requirements

For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.

The power control requirements specified in subclause 6.3.4.2 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in Table 6.3D.4.1.3-1

Table 6.3D.4.1.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4.

6.3D.4.1.4
Test description

6.3D.4.1.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.4.1.4.1-1. 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 6.3D.4.1.4.1-1: 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
	Mid range

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

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

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation (NOTE 1)

	1
	N/A for Absolute power tolerance test case
	CP-OFDM QPSK
	Outer_Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.3D.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, 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 6.3D.4.1.4.3. Note that PDCCH DCI format 0_1 sent after resetting uplink power with RRC Connection Reconfiguration, should have TPC command 0dB.

6.3D.4.1.4.2
Test procedure

Same test procedure as clause 6.3.4.2.4.2 with following exceptions.

The power of UE PUSCH fiest transmissions should be measured as the sum power at each antenna connector.
6.3D.4.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and Table 4.6.3-118 with condition CP-OFDM. 

6.3D.4.1.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3D.4.1.5-1 and 6.3D.4.1.5-2.

Table 6.3D.4.1.5-1: Absolute power tolerance: test point 1
	
	Channel bandwidth / expected output power (dBm)

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	Expected Measured power 
	SCS15
	-6
	-2.8
	-1.0
	0.3
	1.2
	2.0
	3.3
	4.3
	
	
	
	

	
	SCS30
	-6.6
	-3.2
	-1.2
	0.1
	1.1
	1.9
	3.3
	4.2
	5.1
	6.4
	6.9
	7.4

	
	SCS60
	
	-3.6
	-1.4
	-0.2
	0.9
	1.8
	3.1
	4.1
	5.0
	6.3
	6.8
	7.3

	Power tolerance
	± (9+TT)dB



	Note 1:
The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3

Note 2:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3D.4.1.5-3.


Table 6.3D.4.1.5-2: Absolute power tolerance: test point 2

	
	Channel bandwidth / expected output power (dBm)

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz

	Expected Measured power 
	SCS15
	6
	9.2
	11.0
	12.3
	13.2
	14.0
	15.3
	16.3
	
	
	
	

	
	SCS30
	5.4
	8.8
	10.8
	12.1
	13.1
	13.9
	15.3
	16.2
	17.1
	18.4
	18.9
	19.4

	
	SCS60
	
	8.4
	10.6
	11.8
	12.9
	13.8
	15.1
	16.1
	17.0
	18.3
	18.8
	19.3

	Power tolerance
	± (9+TT)dB



	Note 1:
The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3

Note 2:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3D.4.1.5-3.


Table 6.3D.4.1.5-3: Test Tolerance

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	FDD, TDD SCS 15kHz & TDD SCS 30khz
	BW ≤ 40MHz
	1.0 dB
	1.4 dB
	1.4 dB

	
	40MHz < BW ≤ 100MHz
	1.4 dB
	1.4 dB
	1.4 dB

	TDD SCS 60kHz
	
	FFS
	FFS
	FFS


6.3D.4.2
Relative power tolerance for UL MIMO
Editor’s Note:

- MU/TT is still FFS

6.3D.4.2.1
Test purpose

To verify the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is ≤ 20ms.
6.3D.4.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.4.2.3
Minimum conformance requirements

For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.

The power control requirements specified in subclause 6.3.4.3 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in Table 6.3D.4.2.3-1

Table 6.3D.4.2.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4

6.3D.4.2.4
Test description

6.3D.4.2.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.4.2.4.1-1. 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 6.3D.4.2.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.3.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range

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

	Test SCS as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test Parameters

	Ch BW
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation (NOTE 1)

	5MHz
	N/A for Relative power tolerance test case
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-1

See Table 6.3D.4.2.5-2

See Table 6.3D.4.2.5-7

	10MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	15MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	20MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	25MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	30MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	40MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	50MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3

See Table 6.3D.4.2.5-4

See Table 6.3D.4.2.5-7

	60MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5

See Table 6.3D.4.2.5-6

See Table 6.3D.4.2.5-7

	80MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5

See Table 6.3D.4.2.5-6

See Table 6.3D.4.2.5-7

	90MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5

See Table 6.3D.4.2.5-6

See Table 6.3D.4.2.5-7

	100MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5

See Table 6.3D.4.2.5-6

See Table 6.3D.4.2.5-7

	Note 1:
The starting resource block shall be RB# 1


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Channel is set according to Table 6.3D.4.2.4.1-1.
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, 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 6.3D.4.2.4.3.

6.3D.4.2.4.2
Test procedure

Same test procedure as clause 6.3.4.3.4.2 with following exceptions.

The power of PUSCH transmissions should be measured as the sum power at each antenna connector.
Step 1.1 in ramping up pattern sub test should be changed into following description:

1.1
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 6.3.4.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Send the appropriate TPC commands for PUSCH to the UE to ensure that the UE transmits PUSCH at -31.8 dBm +/- 2.7 dB.
6.3D.4.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and Table 4.6.3-118 with condition CP-OFDM.

6.3D.4.2.5
Test requirement

Each UE power step measured in the test procedure 6.3D.4.2.4.2 should satisfy the test requirements specified in Table 6.3D.4.2.5-1 thru 6.3D.4.2.5-7.

Table 6.3D.4.2.5-1: Test Requirements Relative Power Tolerance for Transmission, channel BW 5MHz, ramp up sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable slots
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 15 RBs
	TPC=+1dB
	12.76
	10dB ≤ ΔP < 15dB
	12.76 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 15
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 7 RBs
	TPC=+1dB
	12.46
	10dB ≤ ΔP < 15dB
	12.46 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 7
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots

Note 2:
The starting resource block shall be RB# 1.

Note 3: 
TT=[TBD]dB


Table 6.3D.4.2.5-2: Test Requirements Relative Power Tolerance for Transmission, channel BW 5MHz, ramp down sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	
	Slots before RB change
	Fixed = 15
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	15 RBs to 1 RB
	TPC=-1dB
	12.76
	10dB ≤ ΔP < 15dB
	12.76 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	
	Slots before RB change
	Fixed = 7
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	7 RBs to 1 RB
	TPC=-1dB
	12.46
	10dB ≤ ΔP < 15dB
	12.46 +/- 4 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots

Note 2:
The starting resource block shall be RB# 1.

Note 3:
TT=[TBD]dB


Table 6.3D.4.2.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz ramp up sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	2
	RB change
	1RB to 20 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 20
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	1RB to 50 RBs
	TPC=+1dB
	17.99
	15dB ≤ ΔP
	17.99 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 50
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	1RB to 10 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 10
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	1RB to 22 RBs
	TPC=+1dB
	17.43
	15dB < ΔP
	17.43 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 22
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 9 RBs
	TPC=+1dB
	16.56
	15dB < ΔP
	16.56 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 9
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.

Note 2:
The starting resource block shall be RB# 1.

Note 3:
TT=[TBD]dB


Table 6.3D.4.2.5-4: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz ramp down sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1RBs
	TPC=-1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 20
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	2
	RB change
	20 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 50
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	50 RBs to 1 RB
	TPC=-1dB
	17.99
	15dB ≤ ΔP
	17.99 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 10
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	10 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 22
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	22 RBs to 1 RB
	TPC=-1dB
	17.43
	15dB < ΔP
	17.43 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	Fixed = 9
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	9 RBs to 1 RB
	TPC=-1dB
	16.56
	15dB < ΔP
	16.56 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.

Note 2:
The starting resource block shall be RB# 1.

Note 3:
TT=[TBD]dB


Table 6.3D.4.2.5-5: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 80MHz, 90MHz, 100MHz ramp up sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	1RB to 6 RBs
	TPC=+1dB
	11.79
	10dB ≤ ΔP < 15dB
	11.79 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 6
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	1RB to 81 RBs
	TPC=+1dB
	23.10
	15dB < ΔP
	23.10 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 81
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 75 RBs
	TPC=+1dB
	25.77
	15dB < ΔP
	25.77 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 75
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.

Note 2:
The starting resource block shall be RB# 1.

Note 3:
TT=[TBD]dB


Table 6.3D.4.2.5-6: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 80MHz, 90MHz, 100MHz ramp down sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 6
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	6 RBs to 1 RB
	TPC=-1dB
	11.79
	10dB ≤ ΔP < 15dB
	11.79 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 81
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	81 RBs to 1 RB
	TPC=-1dB
	23.10
	15dB < ΔP
	23.10 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	Fixed = 75
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	75 RBs to 1 RB
	TPC=-1dB
	25.77
	15dB < ΔP
	25.77 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.

Note 2:
The starting resource block shall be RB# 1.

Note 3:
TT=[TBD]dB


Table 6.3D.4.2.5-7: Test Requirements Relative Power Tolerance for Transmission, alternating sub-test

	BW
	Test SCS [kHz]
	Sub-test ID
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- 3 + TT

	
	15
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- 3.5 + TT

	5
	
	3
	Alternating 1 and 15
	TPC=0dB
	11.76
	10dB ≤ ΔP < 15dB
	11.76 +/- 4 + TT

	
	
	1
	Alternatting 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	
	30
	2
	Alternating 1 and 7
	TPC=0dB
	11.46
	10dB ≤ ΔP < 15dB
	11.46 +/- 4 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- 3 + TT

	
	
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- 3.5 + TT

	
	15
	3
	Alternating 1 and 20
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	4
	Alternating 1 and 50
	TPC=0dB
	16.99
	15dB ≤ ΔP
	16.99 +/- 5 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	10,15,20, 25,30,40,50
	30
	2
	Alternating 1 and 10
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	3
	Alternating 1 and 22 RBs
	TPC=0dB
	16.43
	15dB < ΔP
	16.43 +/- 5 + TT

	
	
	1
	Alternating 1 and 5
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	60
	2
	Alternating 1 and 9
	TPC=0dB
	15.56
	15dB < ΔP
	15.56 +/- 5 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	
	30
	2
	Alternating 1 and 6
	TPC=0dB
	10.79
	10dB ≤ ΔP < 15dB
	10.79 +/- 4 + TT

	
	
	3
	Alternating 1 and 81
	TPC=0dB
	22.10
	15dB < ΔP
	22.10 +/- 5 + TT

	60,80,90,100
	
	1
	Alternating 1 and 2
	TPC=0dB
	9.03
	4dB ≤ ΔP < 10dB
	9.03 +/- 3.5 + TT

	
	60
	2
	Alternating 1 and 5 
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	3
	Alternating 1 and 75
	TPC=0dB
	24.77
	15dB < ΔP
	24.77 +/- 5 + TT

	Note 1:
The starting resource block shall be RB# 1.

Note 2:
TT=[TBD]dB


6.3D.4.3
Aggregate power tolerance for UL MIMO
Editor’s Note:

- MU/TT is FFS

6.3D.4.3.1
Test purpose

To verify the ability of the UE with UL MIMO to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.

6.3D.4.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.3D.4.3.3
Minimum conformance requirements

For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.

The power control requirements specified in subclause 6.3.4.4 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in Table 6.3D.4.3.3-1

Table 6.3D.4.3.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4

6.3D.4.3.4
Test description

6.3D.4.3.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.4.3.4.1-1 and table 6.3D.4.3.4.1-2. 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 6.3D.4.3.4.1-1: Test Configuration Table: PUCCH 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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase 
	PUCCH format = Format 1

Length in OFDM symbols = 14

	1
	
	


Table 6.3D.4.3.4.1-2: 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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase 
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 and DL Reference Measurement channels are set according to Table 6.3D.4.3.4.1-1 (PUCCH sub-test) and Table 6.3D.4.3.4.1-2 (PUSCH sub-test)

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 6.3D.4.3.4.3. 

6.3D.4.3.4.2
Test procedure

Same test procedure as clause 6.3.4.4.4.2 with following exceptions.

The power of PDCCH /PUSCH transmissions should be measured as the sum power at each antenna connector.
6.3D.4.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and Table 4.6.3-118 with condition CP-OFDM.

6.3D.4.3.5
Test requirement

The requirement for the power measurements made in step (1.3) and (2.3) of the test procedure shall not exceed the values specified in Table 6.3D.4.3.5-1. The power measurement period shall be 1 sub-frame.

Table 6.3D.4.3.5-1: Power control tolerance

	TPC commands
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 5 power measurements in the pattern, the 2nd, and later measurements shall be within ± 2.5dB+TT of the 1st measurement.

	0 dB
	PUSCH
	Given 5 power measurements in the pattern, the 2nd, and later measurements shall be within ± 3.5dB+TT of the 1st measurement.

	Note 1:
For SCS 30kHz 1 sub-frame corresponds to 2 slots, so 2 TPC commands will be sent for a single measurement period. For SCS 60kHz 1 sub-frame corresponds to 4 slot, so 4 TPC commands will be sent for a single measurement period.
Note 2:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3D.4.3.5-2.


Table 6.3D.4.3.5-2: Test Tolerance

FFS

<< Unchanged sections omitted >>
6.4D
Transmit signal quality for UL MIMO
6.4D.1
Frequency error for UL MIMO
Editor’s Note:

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

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

- Test point selection is FFS.

- Connection diagram is FFS.

- MU and TT need further study on whether any deviation from basic test case is needed.

6.4D.1.1
Test purpose

This test verifies the ability of both, the receiver and the transmitter for UL MIMO, 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 for each antenna connector from the results, gained by the receiver.

6.4D.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.4D.1.3
Minimum conformance requirements

For UE(s) supporting UL MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be accurate to within ± 0.1 PPM observed over a period of one sub-frame (1 ms) compared to the carrier frequency received from the NR Node B.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.1.

6.4D.1.4
Test description

6.4D.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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4D.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 6.4D.1.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [A.3.1.2.2] 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 Channel is set according to Table 6.4D.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 [5] clause 4.5. Message contents are defined in clause 6.4D.1.4.3.

6.4D.1.4.2
Test procedure

1.
SS transmits PDSCH via PDCCH DCI format [1_0] for C_RNTI to transmit the DL RMC according to Table 6.4D.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

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 6.4D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

3.
Set the Downlink signal level to the appropriate REFSENS value defined in [Table 7.3D.2.5-1]. 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 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

4.
Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) at each transmit antenna connector of the UE. For TDD slots with transient periods are not under test.

6.4D.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the exceptions in [clause 7.3D.4.3].

6.4D.1.5
Test requirement

The requirements apply to each transmit antenna connector.

The n frequency error Δf results must fulfil the test requirement:

|Δf| ≤ (0.1PPM+15 Hz)

n is 10 for 15kHz SCS, 20 for 30kHz SCS and 30 for 60kHz SCS.
6.4D.2
Transmit modulation quality for UL MIMO
For UE supporting UL MIMO, the transmit modulation quality requirements are specified at each transmit antenna connector.

If UE is configured for transmission on single-antenna port, the requirements specified for single carrier apply.

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 (caused by IQ offset)

-
In-band emissions for the non-allocated RB

6.4D.2.1
Error Vector Magnitude for UL MIMO
Editor’s Note:

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

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

- Test point selection is FFS.

- Connection diagram is FFS.

6.4D.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-clause 6.4D.2.4.3. 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 the duration of PUSCH channel, or one hop, if frequency hopping is enabled for PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient as defined in subclause 6.3D.3.3.

6.4D.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.4D.2.1.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude requirements specified in Table 6.4.2.1.3-1 which is defined in subclause 6.4.2.1.3 apply at each transmit antenna connector. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.2.1.

6.4D.2.1.4
Test description

6.4D.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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4D.2.1.4.1-1. 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 6.4D.2.1.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [A.3.1.2.2] 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 Channel is set according to Table 6.4D.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 [5] clause 4.5. Message contents are defined in clause 6.4D.2.1.4.3.

6.4D.2.1.4.2
Test procedure

Test procedure for PUSCH:

1.1
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 6.4D.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. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

1.2
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 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

1.3
Measure the EVM and 
[image: image2.wmf]DMRS

EVM

 using Global In-Channel Tx-Test (Annex E) for each of transmit antenna of the UE.
1.4
For modulations except 256QAM, send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is in the range Pmin + PW ± PW, where Pmin is the minimum output power according to Table 6.3.1.3-1 and PW is the power window according to Table 6.4D.2.1.4.2-1 for the carrier frequency f and the channel bandwidth BW. 
For 256 QAM, send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is in the range TBD ± TBD.
1.5
Measure the EVM and 
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EVM

 using Global In-Channel Tx-Test (Annex E).

NOTE1:
When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4D.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR RRCReconfiguration message with CP-OFDM condition.
Table 6.4D.2.1.4.2-1: Power Window (dB) for EVM PUSCH and PUCCH except 256QAM

	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 40MHz
	[1.7]
	[2.0]
	[2.2]

	40MHz < BW ≤ 100MHz
	[2.1]
	[2.3]
	[2.5]


6.4D.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the condition 2TX_UL_MIMO.

6.4D.2.1.5
Test requirement

The requirements apply to each transmit antenna connector.

The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4D.2.1.5-1.

The PUSCH
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, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4D.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4.2.1.5-1: Test requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.8 for 15 dBm < PUL
4.3 for -25 dBm < PUL≤ 15 dBm

4.6 for -40dBm ≤ PUL ≤ -25dBm


6.4D.2.2
Carrier leakage for UL MIMO
Editor’s Note:

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

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

- Test point selection is FFS.

- Connection diagram is FFS.

6.4D.2.2.1
Test purpose

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

6.4D.2.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.4D.2.2.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Relative Carrier Leakage Power requirements specified in Table 6.4.2.2.3-1 which is defined in subclause 6.4.2.2.3 apply at each transmit antenna connector. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.2.2.

6.4D.2.2.4
Test description

6.4D.2.2.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4D.2.2.4.1-1. 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 6.4D.2.2.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [A.3.1.2.2] 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 Channel is set according to Table 6.4D.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, 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 6.4D.2.2.4.3.

6.4D.2.2.4.2
Test procedure

1.
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 6.4D.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. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 10 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.2.4.2-1 for the carrier frequency f and the channel bandwidth BW.
3.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for each of transmit antenna of the UE. For TDD slots with transient periods are not under test.

4.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 0 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.2.4.2-1 for the carrier frequency f and the channel bandwidth BW.
5.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for each of transmit antenna of the UE. For TDD slots with transient periods are not under test.

6.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -30 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.

7.
Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for each of transmit antenna of the UE. For TDD slots with transient periods are not under test

8.
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -40 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.

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

Table 6.4D.2.2.4.2-1: Power Window (dB) for carrier leakage (step 2 and step 4)

	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	[1.4]
	[1.7]
	[2]

	20MHz < BW ≤ 40MHz
	[1.4]
	[1.7]
	[2.2]

	40MHz < BW ≤ 100MHz
	[2.1]
	[2.3]
	[2.3]


Table 6.4D.2.1.4.2-2: Power Window (dB) for carrier leakage (step 6 and step 8)

	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 40MHz
	[1.7]
	[2.0]
	[2.2]

	40MHz < BW ≤ 100MHz
	[2.1]
	[2.3]
	[2.5]


6.4D.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the condition 2TX_UL_MIMO.

6.4D.2.2.5
Test requirement

The requirements apply to each transmit antenna connector.

Each of the n carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.4D.2.2.5-1. Allocated RBs are not under test. n is 10 for 15kHz SCS, 20 for 30kHz SCS and 30 for 60kHz SCS.

Table 6.4D.2.2.5-1: Test requirements for Relative Carrier Leakage Power

	LO Leakage
	Parameters

UE output power
	Relative limit (dBc)

	
	10 + PW dBm ± PW dB5
	-28 + TT

	
	0 + PW dBm ± PW dB5
	-25 + TT

	
	-30 + PW dBm ± PW dB6
	-20 + TT

	
	-40 + PW dBm ± PW dB6
	-10 + 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 depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB. 

NOTE 3:
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N

 is the Transmission Bandwidth Configuration (see Section 5.3).

NOTE 4:
Void
NOTE 5: 
PW is the power window according to Table 6.4.2.2.4.2-1 for the carrier frequency f and the channel bandwidth BW.

NOTE 6: 
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. 

NOTE 7: 
TT for each frequency and channel bandwidth is specified in Table 6.4D.2.2.5-2


Table 6.4D.2.2.5-2: Test Tolerance (Carrier leakage)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 40MHz
	0.8
	0.8
	1.0

	40MHz < BW ≤ 100MHz
	1.5
	1.6
	1.6


6.4D.2.3
In-band emissions for UL MIMO
Editor’s Note:

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

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

- Test point selection is FFS.

- Connection diagram is FFS.

6.4D.2.3.1
Test purpose

The purpose of this test is to exercise the UE transmitter for UL MIMO to verify its modulation quality in terms of in-band emissions.

6.4D.2.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.4D.2.3.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the In-band Emission requirements specified in Table 6.4.2.3.3-1 which is defined in subclause 6.4.2.3.3 apply at each transmit antenna connector. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2D.1.3-2.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.2.3.

6.4D.2.3.4
Test description

6.4D.2.3.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4D.2.3.4.1-1. 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 6.4D.2.3.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [A.3.1.2.2] 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 Channel is set according to Table 6.4D.2.3.4.1-1.

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 6.4D.2.3.4.3.

6.4D.2.3.4.2
Test procedure

Test procedure for PUSCH:

1.1
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [1_0] for C_RNTI to schedule the UL RMC according to Table 6.4D.2.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

1.2
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 10 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.3.4.2-1 for the carrier frequency f and the channel bandwidth BW.
1.3
Measure In-band emission using Global In-Channel Tx-Test (Annex E) for each of transmit antennas of the UE. For TDD slots with transient periods are not under test.

1.4
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is 0 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.3.4.2-1 for the carrier frequency f and the channel bandwidth BW.
1.5
Measure In-band emission using Global In-Channel Tx-Test (Annex E) for each of transmit antennas of the UE. For TDD slots with transient periods are not under test.

1.6
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -30 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW.
1.7
Measure In-band emission using Global In-Channel Tx-Test (Annex E) for each of transmit antennas of the UE. For TDD slots with transient periods are not under test.

1.8
Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is -40 + PW dBm ± PW dB where PW is the power window according to Table 6.4D.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW.
1.9
Measure In-band emission using Global In-Channel Tx-Test (Annex E) for each of transmit antennas of the UE. For TDD slots with transient periods are not under test.

NOTE1:
When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4D.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR RRCReconfiguration message with CP-OFDM condition

Table 6.4D.2.3.4.2-1: Power Window (dB) for carrier leakage (steps 1.2, 1.4)

	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	[1.4]
	[1.7]
	[2]

	20MHz < BW ≤ 40MHz
	[1.4]
	[1.7]
	[2.2]

	40MHz < BW ≤ 100MHz
	[2.1]
	[2.3]
	[2.3]


Table 6.4D.2.3.4.2-2: Power Window (dB) for carrier leakage (steps 1.6, 1.8)

	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 40MHz
	[1.7]
	[2.0]
	[2.2]

	40MHz < BW ≤ 100MHz
	[2.1]
	[2.3]
	[2.5]


6.4D.2.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the condition 2TX_UL_MIMO.

6.4D.2.3.5
Test requirement

The requirements apply to each transmit antenna connector.

Each of the n In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Tables 6.4D.2.3.5-1. n is 10 for 15kHz SCS, 20 for 30kHz SCS and 30 for 60kHz SCS.

Table 6.4D.2.3.5-1: Test requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28 + TT
	Image frequencies when output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25 + TT
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28 + TT
	Output power > 10 dBm 
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25 + TT
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20 + TT
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10 + TT
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.

NOTE 2:
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 average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.

NOTE 4:
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 5:
The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB.

NOTE 6:
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 is the Transmission Bandwidth (see Section 5.3).

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Section 5.3).

NOTE 8:
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 is the limit specified in Table 6.4.2.1.3-1 for the modulation format used in the allocated RBs.

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
[image: image11.wmf]1

=

D

RB

 or 
[image: image12.wmf]1

-

=

D

RB

 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:
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 is the transmitted power normalized by the number of allocated RBs, measured in dBm.

NOTE 11: 
TT for each frequency and channel bandwidth is specified in Table 6.4D.2.3.5-2


Table 6.4D.2.3.5-2: Test Tolerance (In-band emissions)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 40MHz
	0.8
	0.8
	1.0

	40MHz < BW ≤ 100MHz
	1.5
	1.6
	1.6


6.4D.2.4
EVM equalizer spectrum flatness for UL MIMO
Editor’s Note:

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

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

- Test point selection is FFS.

- Connection diagram is FFS.

6.4D.2.4.1
Test purpose

The purpose of this test is to verify the zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) meets a spectrum flatness requirement for the EVM measurement to be valid.
6.4D.2.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.4D.2.4.3
Minimum conformance requirements

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum Flatness requirements specified in Table 6.4.2.4.3-1 and Table 6.4.2.4.3-2 which are defined in subclause 6.4.2.4.3 apply at each transmit antenna connector. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.2.4.

6.4D.2.4.4
Test description

6.4D.2.4.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4D.2.4.4.1-1. 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 6.4D.2.4.4.1-1: Test Configuration Table

FFS

1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [A.3.1.2.2] 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 Channel is set according to Table 6.4D.2.4.4.1-1.

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 6.4D.2.4.4.3.

6.4D.2.4.4.2
Test procedure

1.
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 6.4D.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
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 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for each of transmit antennas of the UE. For TDD slots with transient periods are not under test.

6.4D.2.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the condition 2TX_UL_MIMO.

6.4D.2.4.5
Test requirement

The requirements apply to each transmit antenna connector.

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 6.4D.2.4.5-1:

For shaped Pi/2-BPSK modulated waveforms, the test requirements are TBD.

For normal conditions and unshaped modulated waveforms, the maximum ripple in Range 1 and Range 2 shall not exceed the values specified in Table 6.4D.2.4.5-1 and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8.4 dB (see Figure 6.4D.2.4.5-1).
For normal conditions and for unshaped modulated waveforms, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4D.2.4.5-1. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8.4 dB (see Figure 6.4D.2.4.5-1).

For extreme conditions, the EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4D.2.4.5-2. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 7.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 11.4 dB (see Figure 6.4D.2.4.5-1).

Table 6.4D.2.4.5-1: Requirements for EVM equalizer spectrum flatness for unshaped modulations (normal conditions)

	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz 

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz 

(Range 2)
	9.4 (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1


Table 6.4D.2.4.5-2: Minimum requirements for EVM equalizer spectrum flatness for unshaped modulations (extreme conditions)

	Frequency range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz 

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz 

(Range 2)
	13.4 (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1
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Figure 6.4D.2.4.5-1: The test requirements for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated for unshaped modulations (the ETC test requirements are within brackets)
6.4D.3
Time alignment error for UL MIMO
6.4D.3.1
Test purpose

To verify that the error of time alignment in UL MIMO does not exceed the range prescribed by the specified UL MIMO Time Alignment Error (TAE) and tolerance.

An excess time alignment error has the possibility to interfere to other channels or other systems and decrease UL MIMO performance because of the timing unsynchronization.

6.4D.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.3.3
Minimum conformance requirements

For UE(s) with multiple transmit antenna connectors supporting UL MIMO, this requirement applies to frame timing differences between transmissions on multiple transmit antenna connectors in the closed-loop spatial multiplexing scheme.

The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different transmit antenna connectors.

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 ns.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.3.
6.4D.3.4
Test description

6.4D.3.4.1
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 6.4D.3.4.1-1. 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 6.4D.3.4.1-1: 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
	Mid range

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Time alignment error for UL MIMO 
	Modulation
	RB allocation (NOTE 1)

	1
	test case
	CP-OFDM QPSK
	Outer Full

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


1. 
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.2 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 6.4D.3.4.1-1.

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 6.4D.3.4.3.
6.4D.3.4.2
Test procedure

1.
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 6.4D.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the timing of one sub-frame at each antenna connector.

6.4D.3.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
6.4D.3.5
Test requirement

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 + TT ns.

Table 6.4D.3.5-1: Test Tolerance (Time alignment error for UL MIMO)

	Test Tolerance

	25ns


6.4D.4
Requirements for coherent UL MIMO

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Test config table is still FFS.

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

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

- The test procedure is FFS.

- TT value is still FFS

6.4D.4.1
Test purpose

To verify that the difference of relative phase error and the difference of relative power error between antenna ports in coherent UL MIMO do not exceed the range prescribed by the specified  requirements for coherent UL MIMO and tolerance.

An excess relative phase error or excess relative power error has the possibility to interfere to other channels and decrease UL MIMO performance because of the timing unsynchronization.

6.4D.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support coherent UL MIMO.
6.4D.4.3
Minimum conformance requirements

For coherent UL MIMO, Table 6.4D.4.3-1 lists the maximum allowable difference between the measured relative power and phase errors between different antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4.3-1 apply when the UL transmission power at each antenna port is larger than 0 dBm for SRS transmission and for the duration of time window.

Table 6.4D.4.3-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted

	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec


The above requirements when all the following conditions are met within the specified time window:

- UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config 

- UE remains in DRX active time (UE does not enter DRX OFF time) 

- No measurement gap occurs 

- No instance of SRS transmission with the usage antenna switching occurs 

- Active BWP remains the same 

- EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4D.4

6.4D.4.4
Test description

6.4D.4.4.1
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 6.4D.4.4.1-1. 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 6.4D.4.4.1-1: Test Configuration Table

FFS

1. 
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.2 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 6.4D.4.4.1-1.

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 6.4D.4.4.3

6.4D.4.4.2
Test procedure

FFS

6.4D.4.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exception [FFS]
6.4D.4.5
Test requirement

Maximum allowable difference of relative phase and power errors in a given slot within the Time window compared to those measured at last SRS transmitted shall not exceed the described value in Table 6.4D.4.5-1.

Table 6.4D.4.5-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted

	Difference of relative phase error
	Difference of relative power error
	Time window

	40+TT degrees
	4+TT dB
	20 msec


<< Unchanged sections omitted >>
6.5D
Output RF spectrum emissions for UL MIMO 
6.5D.1
Occupied bandwidth for UL MIMO
6.5D.1.1
Test purpose

To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE supporting UL MIMO are less than their specific limits when UE is configured using UL MIMO transmission.

6.5D.1.2
Test applicability

This test applies to all types of NR UE release 15 and forward that support UL MIMO.

6.5D.1.3
Minimum conformance requirements

For UE supporting UL MIMO, the requirements for occupied bandwidth is specified at each transmit antenna connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at each transmit antenna connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified in table 6.5.1.3-1. The requirements shall be met with UL MIMO configurations described in sub-clause 6.2D.1.3.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.1.3 apply

The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.1.

6.5D.1.4
Test description

6.5D.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 6.5D.1.4.1-1. 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 6.5D.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
	Mid range by default, exceptions listed in Table 6.5D.1.4.1-2

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All

	Test SCS as specified in Table  5.3.5-1 
	Lowest SCS

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for occupied bandwidth test case
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_full

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


Table 6.5D.1.4.1-2: Test frequency exceptions for Occupied Bandwidth

	5G NR Band
	Test Frequency

	n77
	Low Range, Mid Range, High Range

	n78
	Low Range, Mid Range, High Range

	n79
	Low Range, Mid Range, High Range


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 6.5D.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 [5] clause 4.5. Message contents are defined in clause 6.5D.1.4.3

6.5D.1.4.2
Test procedure

1.
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 6.5D.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. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2 

2.
Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.

3.
Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is 1ms over consecutive active uplink slots. For TDD, only slots consisting of only UL symbols are under test.

4.
Calculate the total power within the range of all frequencies measured in step 3 and save this value as “Total power”.

5.
Sum up the power upward from the lower boundary of the measured frequency range in step 3 and seek the limit frequency point by which this sum becomes 0.5% of “Total power” and save this point as “Lower Frequency”.

6.
Sum up the power downward from the upper boundary of the measured frequency range in step 3 and seek the limit frequency point by which this sum becomes 0.5% of “Total power” and save this point as “Upper Frequency”.

7.
Calculate the difference “Upper Frequency” – “Lower Frequency” = “Occupied Bandwidth” between the two limit frequencies obtained in step 5 and step 6.

8.
Repeat step 3 until step 7 for each of transmit antenna of the UE.

6.5D.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO

6.5D.1.5
Test requirement

The measured Occupied Bandwidth in step 6 for each antenna shall not exceed values in Table 6.5D.1.5-1.

Table 6.5D.1.5-1: Occupied channel bandwidth

	
	
	Occupied channel bandwidth / NR Channel 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

	Channel bandwidth (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100

	Note 1:
TT = 0.


6.5D.2
Out of band emission for UL MIMO
6.5D.2.1
General

For UE supporting UL MIMO, the requirements for Out of band emissions resulting from the modulation process and non-linearity in the transmitters are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in subclause 6.5.2 apply to each transmit antenna connector. The requirements shall be met with UL MIMO configurations described in sub-clause 6.2D.1.3

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.2 apply.

6.5D.2.2
Spectrum Emission Mask for UL MIMO
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 6.5D.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.

6.5D.2.2.1
Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth.

6.5D.2.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports UL MIMO.
6.5D.2.2.3
Minimum conformance requirements

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.2.3-1 for the specified channel bandwidth at each transmit antenna connector.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.2 and 6.5.2.2

6.5D.2.2.4
Test description

6.5D.2.2.4.1
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, and are shown in table 6.5D.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 6.5D.2.2.4.1-1: 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
	Low range, High range

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Spectrum Emission Mask test case
	Modulation 
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	2
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	3
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	4
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	5
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	6
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	7
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	8
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	9
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	10
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	11
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	12
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer_Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 6.5D.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, 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 6.5D.2.2.4.3

6.5D.2.2.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format0_1 for C_RNTI to schedule the UL RMC according to Table 6.5D.2.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

2.
Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2D.2.5-1 or 6.2D.2.5-2 as appropriate. The period of the measurement shall be at least the continuous duration of 1ms over consecutive  active uplink slots and uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

4.
Measure the power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to table 6.5D.2.2.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.

6.5D.2.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

6.5D.2.2.5
Test requirement

The measured sum of the UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in Tables 6.2D.2.5-1 or 6.2D.2.5-2 as appropriate, and the power of any UE emission measured at each antenna in step 4 shall fulfil requirements in Table 6.5D.2.2.5-1.

Table 6.5D.2.2.5-1: NR General spectrum emission mask

	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30 MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100

MHz
	Measurement bandwidth

	± 0-1
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	
	
	
	
	
	1 % channel bandwidth

	± 0-1
	-15 + TT
	-18 + TT
	-20 + TT
	-21 + TT
	-22 + TT
	-23 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	-24 + TT
	30 kHz

	± 1-5
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	-10 + TT
	1 MHz

	± 5-6
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	

	± 6-10
	-25 + TT
	
	
	
	
	
	
	
	
	
	
	
	

	± 10-15
	
	-25 + TT
	
	
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	-25 + TT
	
	
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	-25 + TT
	
	
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	-25 + TT
	
	
	
	
	
	
	
	

	± 30-35
	
	
	
	
	
	-25 + TT
	
	
	
	
	
	
	

	± 35-40
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	
	-25 + TT
	
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 50-55
	
	
	
	
	
	
	
	-25 + TT
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	
	-25 + TT
	
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 80-90
	
	
	
	
	
	
	
	
	
	-25 + TT
	
	
	

	± 90-95
	
	
	
	
	
	
	
	
	
	
	-25 + TT
	
	

	± 95-100
	
	
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	
	
	-25 + TT
	

	Note 1:
The first and last measurement position with a 30 kHz filter is at ΔfOOB equals to 0.015 MHz and 0.985 MHz.

Note 2:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

Note 3:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.

Note 4:
TT = 1.5 dB for f ≤ 3GHz, TT = 1.8 dB for 3GHz < f ≤ 4.2GHz, TT = 1.8 dB for 4.2GHz < f ≤ 6.0GHz.


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.5D.2.3
Additional spectrum emission mask for UL MIMO
Editor’s note: 

-Test coverage for the NS_XXs other than NS_35 is FFS
6.5D.2.3.1
Test purpose

To verify that the power of any UE emission at each transmit antenna shall not exceed specified lever for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.

6.5D.2.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports UL MIMO.
6.5D.2.3.3
Minimum conformance requirements

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.3.3-1 for the specified channel bandwidth at each transmit antenna connector.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.2 and 6.5.2.3

6.5D.2.3.4
Test description

6.5D.2.3.4.1
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, and are shown in table 6.5D.2.3.4.1-1. 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 6.5D.2.3.4.1-1: Test Configuration Table for NS_35 for band n71
	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 and High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest and Highest (NOTE 2)

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

	A-MPR test parameters for NS_35

	Downlink Configuration
	Uplink Configuration

	Test ID
	Freq
	ChBw
	SCS
	N/A for A-MPR testing.
	Modulation


	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	2
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	3
	Default
	
	
	
	CP-OFDM QPSK
	Outer Full

	4
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	5
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	6
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer Full

	7
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	8
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	9
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer Full

	10
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	11
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	12
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: 
Confining to channel bandwidths of 5MHz, 10MHz, 15MHz and 20MHz , which are applicable to NS_35 according to TS 38.101-1[2] Table 6.2.3.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 Tables 6.5D.2.3.4.1-1 as appropriate for NS_35.

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 6.5D.2.3.4.3

6.5D.2.3.4.2
Test procedure

Same test procedure as defined in clause 6.5D.2.2.4.2 with the following exceptions:

· Instead of Table 6.2D.2.5-1, Table 6.2D.3.5-1 as approriate for NS_35 is applied in step 3;

· Intead of Table 6.5D.2.2.5-1, 6.5D.2.3.5-1 as approriate for the corresponding NS_35 is applied in step 4;

6.5D.2.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and exceptions listed in clause 6.2D.3.4.3.
6.5D.2.3.5
Test requirement

The measured sum of the UE mean power in the channel bandwidth, derived in step 3 shall fulfil the requirements as specified in Table [6.2D.2.3.5-1] as approriate for the corresponding NS_35, and the power of any UE emission measured at each antenna in step 4 shall fulfil requirements in Table 6.5D.2.3.5-1.
Table 6.5D.2.3.5-1: Additional requirements for “NS_35”

	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15 MHz
	20 MHz
	Measurement bandwidth (unless otherwise stated)

	( 0-0.1
	-15 + TT
	-18 + TT
	-20 + TT
	-21 + TT
	30 kHz 

	( 0.1-6
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	100 kHz

	( 6-10
	-251 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	100 kHz

	( 10-15
	
	-251 + TT
	-13 + TT
	-13 + TT
	100 kHz

	( 15-20
	
	
	-251 + TT
	-13 + TT
	100 kHz

	( 20-25
	
	
	
	-25 + TT
	1 MHz

	NOTE 1:
The measurement bandwidth shall be 1 MHz;

NOTE 2: 
TT for each frequency and channel bandwidth is specified in Table 6.5D.2.3.5-2


Table 6.5D.2.3.5-2: Test Tolerance (Spectrum Emission Mask)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 100MHz
	1.5 dB
	1.8 dB
	1.8 dB


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.5D.2.4
Adjacent channel leakage ratio for UL MIMO
Adjacent channel leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

6.5D.2.4.1
NR ACLR for UL MIMO
6.5D.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).
6.5D.2.4.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports UL MIMO.
6.5D.2.4.1.3
Minimum conformance requirements

The minimum conformance requirements specified in Clause 6.5.2.4.1.3 applies to each antenna connector of the UE.

The normative reference for this requirement is TS 38.101-] clauses and 6.5D.2 and 6.5.2.4.1.

6.5D.2.4.1.4
Test description

6.5D.2.4.1.4.1
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 6.5D.2.4.1.4.1-1. 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 6.5D.2.4.1.4.1-1: Test Configuration Table

	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	NC, 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

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Adjacent Channel Leakage Ratio test case
	Modulation (NOTE 2)
	RB allocation (NOTE 1)

	1
	Default
	
	
	
	CP-OFDM QPSK
	Inner_Full

	2
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	3
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	4
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	5
	Default
	
	
	
	CP-OFDM 16 QAM
	Inner_Full

	6
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	7
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	8
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	9
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	10
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	11
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	12
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	13
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	14
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer_Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 6.5D.2.4.1.4.1-1.

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, 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 6.5D.2.4.1.4.3

6.5.2.4.1.4.2
Test procedure

1.
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 6.5D.2.4.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

2.
Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each antenna connector in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in clauses 6.2D.2.5 and [6.2D.3.5] as appropriate. The period of the measurement shall be at least the continuous duration of 1ms over consecutive active uplink slots and uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

4.
Measure the rectangular filtered mean power for the assigned NR channel at each antenna connector of UE.

5.
Measure the rectangular filtered mean power of the first NR adjacent channel at each antenna connector of UE on both lower and upper side of the assigned NR channel, respectively.

6.
Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper NR ACLR at each antenna connector of UE, respectively.

6.5D.2.4.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

6.5D.2.4.1.5
Test requirement

The measured UE mean total power in the channel bandwidth at all the antenna connectors, derived in step 3, shall fulfil requirements in Clause 6.2D.2.5 and [6.2D.3.5] as appropriate, and if the measured adjacent channel power is greater than –50 dBm then the measured NR ACLR, derived in step 6 for each antenna connector, shall be higher than the limits in Table 6.5D.2.4.1.5-2.

Table 6.5D.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 6.5D.2.4.1.5-2: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NR ACLR
	
	31 + TT dB
	30 + TT dB

	NOTE 1: TT = 0.8 dB


6.5D.2.4.2
UTRA ACLR for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

- Test point analysis for NS_05U, NS_43U and NS_100 is FFS

6.5D.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).
6.5D.2.4.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that supports UL MIMO.
6.5D.2.4.2.3
Minimum conformance requirements

The minimum conformance requirements specified in Clause 6.5.2.4.2.3 applies to each antenna connector of the UE.

The normative reference for this requirement is TS 38.101-1 [2] clauses 6.5D.2 and 6.5.2.4.2.

6.5D.2.4.2.4
Test description

6.5D.2.4.2.4.1
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 6.5D.2.4.2.4.1-1. 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 6.5D.2.4.2.4.1-1: Test Configuration Table for NS_03U
	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
	Low range, High range

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Adjacent Channel Leakage Ratio test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Left

	2
	High
	
	
	
	CP-OFDM QPSK
	Edge_1RB_Right

	3
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	4
	Low
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	5
	High
	
	
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	6
	Default
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	7
	Low
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	8
	High
	
	
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	9
	Default
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	10
	Low
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	11
	High
	
	
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	12
	Default
	
	
	
	CP-OFDM 256 QAM
	Outer_Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 6.5D.2.4.2.4.1-1.

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, 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 6.5D.2.4.2.4.3

6.5D.2.4.2.4.2
Test procedure

1.
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 6.5D.2.4.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

2.
Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each antenna connector in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in clause 6.2D.3.5 as appropriate. The period of the measurement shall be at least the continuous duration of 1ms over consecutive active uplink slots and uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

4.
Measure the rectangular filtered mean power for the assigned NR channel at each antenna connector of UE.

5.
Measure the RRC filtered mean power of the first and the second UTRA adjacent channel at each antenna connector of UE on both lower and upper side of the assigned NR channel, respectively.

6.
Calculate the ratio of the power between the values measured in step 4 over step 5 for UTRAACLR1, UTRAACLR2 for both lower an upper side of the assigned NR channel, respectively.

6.5D.2.4.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and with the exception specified in Table 6.5D.2.4.2.4.3 - 1

Table 6.5D.2.4.2.4.3-1: AdditionalSpectrumEmission: UTRA ACLR test requirement for "NS_XX"

	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1 AdditionalSpectrumEmission from SIB1

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	1(NS_100)
	NS_100 for band n1, n2, n3, n5, n8, n20, n25, n66, n80, n81, n82, n84 NOTE1
	

	
	3(NS_03U)
	NS_03U for n2, n25, n66, n86
NS_05U for n1, n84

NS_43U for n8, n81
	

	NOTE 1:
This NS can be signalled for NR bands that have UTRA services deployed


6.5D.2.4.2.5
Test requirement

UTRA ACLR requirement is applicable when signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.

The measured UE mean total power in the channel bandwidth at all the antenna connectors, derived in step 3, shall fulfil requirements in [Clause 6.2D.3.5] as appropriate, and if the measured adjacent channel power is greater than –50 dBm then the measured UTRA ACLR, derived in step 6 for each antenna connector, shall be higher than the limits in Table 6.5D.2.4.2.5-1.

Table 6.5D.2.4.2.5-1: UTRA ACLR requirement

	
	Power class 3

	UTRAACLR1
	33 dB + TT

	UTRAACLR2
	36 dB + TT

	NOTE 1: TT = 0.8 dB


6.5D.3
Spurious emissions for UL MIMO
For UE supporting UL MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in subclause 6.5.3 apply to each transmit antenna connector. The requirements shall be met with the UL MIMO configurations described in sub-clause 6.2D.1.3.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.3 apply.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.3
6.5D.3.1
General spurious emissions for UL MIMO
6.5D.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.

6.5D.3.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.5D.3.1.3
Minimum conformance requirements

The general spurious emission requirement specified in clause 6.5.3.1.3 applies to each antenna connector of the UE.

The normative reference for this requirement is TS 38.101-1 [2] subclauses 6.5D.3 and 6.5.3.1

6.5D.3.1.4
Test description

6.5D.3.1.4.1
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 6.5D.3.1.4.1-1. 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 6.5D.3.1.4.1-1: 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

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

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

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

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

	1
	
	CP-OFDM QPSK 
	OuterFull

	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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex [A, Figure A.3.1.2.2 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 and C.2, and uplink signals according to Annex G.0, G.1, G.2, and G.3.0.

4.
The UL Reference Measurement channels are set according to Table 6.5.3.1.4.1-1.

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 [5] clause 4.5. Message contents are defined in clause 6.5D.3.1.4.3.

6.5D.3.1.4.2
Test procedure

1.
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 6.5D.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.

3.
Measure the power of the transmitted signal at each antenna connector with a measurement filter of bandwidths according to table 6.5D.3.1.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to table 6.5D.3.1.5-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots.

6.5D.3.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO

6.5D.3.1.5
Test requirement

The measured average power of spurious emission at each antenna connector, derived in step 3, shall not exceed the described value in Table 6.5D.3.1.5-1.

The spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Table 6.5.3.1.3-1from the edge of the channel bandwidth.

Table 6.5D.3.1.5-1: General spurious emissions test requirements

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz

NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz


6.5D.3.2
Spurious emission for UE co-existence for UL MIMO
6.5D.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.

6.5D.3.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.5D.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 each UE transmit antenna connector 

The normative reference for this requirement is TS 38.101-1 [2] subclauses 6.5.3.2 and 6.5D.3.

6.5D.3.2.4
Test description

6.5D.3.2.4.1
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 6.5D.3.2.4.1-1. 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 6.5D.3.2.4.1-1: 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, Mid range, High range

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

	Test SCS as specified in Table 5.3.5-1
	Lowest supported SCS per test channel BW, 

Highest supported SCS per test channel BW

	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.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.2.2 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 [6] 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 6.5D.3.2.4.1-1. 

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, 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 6.5D.3.2.4.3.

6.5D.3.2.4.2
Test procedure

1
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 6.5D.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level.

3.
Measure the power of the transmitted signal at each UE antenna connector with a measurement filter of bandwidths according to table 6.5.3.2.3-1. The centre frequency of the filter shall be stepped in contiguous steps according to table 6.5.3.2.3-1. The measured power shall be verified for each step. The measurement period shall capture the active time slots.

6.5D.3.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

6.5D.3.2.5
Test requirement

The measured average power of spurious emission, derived in step 3 at each UE antenna connector, shall not exceed the described value in Table 6.5.3.2.3-1.

6.5D.3.3
Additional spurious emissions for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

- There are NS-XXs other than NS_04 FFS:

6.5D.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.

6.5D.3.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.5D.3.3.3 Minimum conformance requirements

The additional spurious emission requirements specified in 6.5.3.3.3 apply to each UE antenna connector.

The normative reference for this requirement is TS 38.101-1 [2] clauses 6.5D.3 and 6.5.3.3

6.5D.3.3.4
Test description

6.5D.3.3.4.1
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 these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in Table 6.5D.3.3.4.1-1 through Table 6.5D.3.3.4.1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.5D.3.3.4.1-1: Test Configuration Table (network signalled value "NS_04")
	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 Freq column)

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

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

	A-MPR test parameters for NS_04

	
	
	
	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Freq
	N/A for A-MPR testing.
	Modulation

(NOTE 2)
	RB allocation (NOTE 1)

	32
	Low
	
	CP-OFDM QPSK
	Edge_1RB_Left

	33
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM QPSK
	Edge_1RB_Left

	34
	2496 + BWChannel /2 +
	
	CP-OFDM QPSK
	Inner Full

	35
	MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM QPSK
	Outer Full

	36
	High
	
	CP-OFDM QPSK
	Edge_1RB_Right

	37
	High
	
	CP-OFDM QPSK
	Inner Full

	38
	High
	
	CP-OFDM QPSK
	Outer Full

	39
	Low
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	40
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 16 QAM
	Edge_1RB_Left

	41
	2496 + BWChannel /2 +
	
	CP-OFDM 16 QAM
	Inner Full

	42
	MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 16 QAM
	Outer Full

	43
	High
	
	CP-OFDM 16 QAM
	Edge_1RB_Right

	44
	High
	
	CP-OFDM 16 QAM
	Inner Full

	45
	High
	
	CP-OFDM 16 QAM
	Outer Full

	46
	Low
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	47
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 64 QAM
	Edge_1RB_Left

	48
	2496 + BWChannel /2 + 
MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 64 QAM
	Outer Full

	49
	High
	
	CP-OFDM 64 QAM
	Edge_1RB_Right

	50
	High
	
	CP-OFDM 64 QAM
	Outer Full

	51
	Low
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	52
	2496 + 3/2 × BWChannel ( 6 MHz
	
	CP-OFDM 256 QAM
	Edge_1RB_Left

	53
	2496 + BWChannel /2 + 
MAX(10 MHz, 0.25 × BWChannel)
	
	CP-OFDM 256 QAM
	Outer Full

	54
	High
	
	CP-OFDM 256 QAM
	Edge_1RB_Right

	55
	High
	
	CP-OFDM 256 QAM
	Outer Full

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


1.
Connect the SS to the UE to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A Figure A.3.1.2.2 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 6.5D.3.3.4.1-1 for NS_04. .
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 6.5D.3.3.4.3.

6.5D.3.3.4.2
Test procedure

1
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 6.5D.3.3.4.1-1 as appropriate for NS_04. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

2.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. 

3.
Measure the sum of the mean power at each UE antenna connector in the channel bandwidth of the radio access mode, which shall meet the requirements described in Clauses from 6.2D.2.5, or 6.2D.3.5 as appropriate for NS_04. The period of measurement shall be at least the continuous duration of 1ms over consecutive active uplink slots and uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

4.
Measure the power of the transmitted signal at each UE antenna connector with a measurement filter of bandwidths according to Tables 6.5.3.3.5.1-1 as appropriate for NS_04. The centre frequency of the filter shall be stepped in contiguous steps according to the same table the measured power shall be verified for each step. The measurement period shall capture the active time slots.

6.5D.3.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and same exceptions listed in clause 6.5.3.3.4.3

6.5D.3.3.5
Test requirement
The measured power at each UE antenna connector derived in step 4 shall meet the requirements for the specified NR band for an additional spectrum emission requirement with protected bands as indicated in clause 6.5.3.3.5.
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.

6.5D.4
Transmit intermodulation for UL MIMO
6.5D.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.
6.5D.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

6.5D.4.3
Minimum conformance requirements

For UE supporting UL MIMO, the transmit intermodulation requirements are specified at each transmit antenna connector and the wanted signal is defined as the sum of output power at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in subclause 6.5.4 apply to each transmit antenna connector. The requirements shall be met with the UL MIMO configurations described in sub-clause 6.2D.1.

If UE is configured for transmission on single-antenna port, the requirements in subclause 6.5.4 apply.

The normative reference for this requirement is TS 38.101-1 [2] clauses 6.5D.4 and 6.5.4.

6.5D.4.4
Test description

6.5D.4.4.1
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, and are shown in table 6.5D.4.4.1-1. 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 6.5D.4.4.1-1: 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
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid, Highest

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

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for transmit intermodulation test case 
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Inner Full

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


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.3.2 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 6.5D.4.4.1-1.

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 6.5D.4.4.3.

6.5D.4.4.2
Test procedure

1.
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 6.5D.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2
2.
Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.
3.
Measure the rectangular filtered mean power at each antenna connector of the UE. For TDD, only slots consisting of only UL symbols are under test.

4.
Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.5D.4.5-1.

5.
Set the interference CW signal level according to table 6.5D.4.5-1.

6.
Search the intermodulation product signals below and above the UL carrier frequency at each UE antenna connector, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios for each UE antenna connector with the power measured in step 3.

7.
Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.5D.4.5-1.

8.
Search the intermodulation product signals below and above the UL carrier frequency at each UE antenna connector, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios for each UE antenna with the power measured in step 3.

9.
Repeat the measurement using the second offset in table 6.5D.4.5-1. 

10.
Repeat step 3) until 9) for each of transmit antenna of the UE.

6.5D.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

6.5D.4.5
Test requirement

The ratio derived in step 6 and 8, shall not exceed the described value in table 6.5D.4.5-1.

Table 6.5D.4.5-1: Transmit Intermodulation

	Wanted signal

channel bandwidth
	BWChannel

	Interference signal
frequency offset from channel centre
	BWChannel
	2*BWChannel

	Interference CW signal level
	-40dBc

	Intermodulation product
	< -29dBc
	< -35dBc

	Measurement bandwidth
	The maximum transmission bandwidth configuration among the different SCSs for the channel BW as defined in Table 5.3.5-1

	Measurement offset from channel centre
	BWChannel  and 2*BWChannel
	2*BWChannel  and 4*BWChannel


<< Unchanged sections omitted >>
7.3D
Reference sensitivity for UL MIMO
7.3D.1
General

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.3 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PUMAX is the total transmitter power over the two transmits power over the two transmit antenna connectors.

The normative reference for this requirement is TS 38.101-1 [2] clauses 7.3D
7.3D.2
Reference sensitivity power level for UL MIMO
7.3D.2.1
Test purpose

The test purpose is to verify the ability of the UE to receive data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.

7.3D.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO
7.3D.2.3
Minimum conformance requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.3 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PUMAX is the total transmitter power over the two transmits power over the two transmit antenna connectors
The normative reference for this requirement is TS 38.101-1 [2] clauses 7.3D and 7.3.

7.3D.2.4
Test description

7.3D.2.4.1
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, and channel bandwidths based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3D.2.4.1-1, Table 7.3D.2.4.1-2, and Table 7.3D.2.4.1-3. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexe A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 7.3D.2.4.1-1: 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] subclause4.3.1
	Low range, Mid range, High range

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

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	CP-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.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A Figure A.3.1.1.2 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 C.3.1, and uplink signals according to Annex G.0, G.1, G.2, and G.3.1.

4.
The UL and DL Reference Measurement Channel is set according to Table 7.3D.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3. 

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 7.3D.2.4.3. 

7.3D.2.4.2
Test procedure

Same test procedure as specified in 7.3.2.4.2 with the following exception:

Step 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 7.3D.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

7.3D.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and exceptions listed in clause 7.3.2.4.3

7.3D.2.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with reference receive power level specified in Tables 7.3.2.5-1 and parameters specified Tables 7.3D.2.4.1-1, Tables 7.3.2.4.1-2 and Tables 7.3.2.4.1-3.
<< Unchanged sections omitted >>
7.4D
Maximum input level for UL MIMO
7.4D.1
Test purpose

Maximum input level tests the ability of UE that supports UL- MIMO to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an e-NodeB.

7.4D.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

7.4D.3
Minimum conformance requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirements specified in sub-clause 7.4 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.

The normative reference for this requirement is TS 38.101-1 [2] clauses 7.4D and 7.4.

7.4D.4
Test description

7.4D.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, and channel bandwidths based on NR operating bands specified in Table 5.2-1.  All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.4D.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annex A.2 and Annex A.3 respectively. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 7.4D.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
	Mid range

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

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters for Channel Bandwidths

	Downlink Configuration
	Uplink Configuration

	Modulation
	RB allocation 
	Modulation
	RB allocation 

	CP-OFDM 64 QAM
	NOTE 1
	CP-OFDM QPSK
	NOTE 2

	CP-OFDM 256 QAM
	NOTE 1
	CP-OFDM QPSK
	NOTE 2

	NOTE 1: The specific configuration of downlink RB allocation is defined in Table 7.3.2.4.1-2.

NOTE 2: The specific configuration of uplink RB allocation is defined in Table 7.3.2.4.1-3.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A Figure A.3.1.1.2 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 C.3.1, and uplink signals according to Annex G.0, G.1, G.2, and G.3.1.

4.
The UL and DL Reference Measurement Channel is set according to Table 7.4D.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 7.4D.4.3. 

7.4D.4.2
Test procedure

1. 
SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.4D.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

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 Tables 7.4D.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2

3.
Set the Downlink signal level to the value defined in Table 7.4D.5-1. Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within -PW ± PW of the target level in Table 7.4D.5-1, for at least the duration of the throughput measurement. PW is the power window according to Table 7.4D.4.2-1 for the carrier frequency f and the channel bandwidth BW

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2

Table 7.4D.4-2-1: Power Window (dB) for Maximum input level
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.4
	1.7
	2

	20MHz < BW ≤ 40MHz
	1.4
	1.7
	2.2

	40MHz < BW ≤ 100MHz
	2.1
	2.3
	2.3


7.4D.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO

7.4D.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 and A3.3 with parameters specified in Table 7.4D.5-1.

Table 7.4D.5-1 Maximum input level

	Rx Parameter
	Units 
	Channel 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

	Power in Transmission Bandwidth Configuration
	dBm
	-252-TT

+ TT
	-242-TT

+ TT
	-232-TT

+ TT
	-222-TT+ TT
	-212-TT+ TT
	-20-TT 2+ TT

	
	
	-273-TT

+ TT
	-263-TT+ TT
	-253-TT+ TT
	-243-TT+ TT
	-233-TT+ TT
	-223-TT+ TT

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is A.3.2.3/A.3.3.3 for 64-QAM.

NOTE 3:
Reference measurement channel is A.3.2.4/A.3.3.4 for 256-QAM.

NOTE 4:
TT for each frequency is specified in Table 7.4D.5-2 Table 7.4.5-3.


Table 7.4D.5-2: Test Tolerance (Maximum input level)

	f ≤ 3.0GHz
	3.0GHz < f ≤6.0GHz

	0.7 dB
	1.0 dB


<< Unchanged sections omitted >>
7.5D
Adjacent channel selectivity for UL MIMO
7.5D.1
Test purpose

Adjacent channel selectivity (ACS) is a measure of a receiver's ability to receive an NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.5D.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

7.5D.3
Minimum conformance requirements

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in sub-clause 7.5 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.

The normative reference for this requirement is TS 38.101-1 [2] clauses 7.5D and 7.5.

7.5D.4
Test description

7.5D.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, and channel bandwidths based on NR operating bands specified in Table 5.2-1.  All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.5D.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annex A.2 and Annex A.3 respectively. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 7.5D.4.1-1: 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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid and Highest

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	CP-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3.2.4.1-2 and 7.3.2.4.1-3 for Downlinkd and Uplink respectively.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.4.4 for TE diagram and section A.3.2.3 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, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
The DL and UL Reference Measurement channels are set according to Table 7.5D.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 and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 7.5D.4.3.

7.5D.4.2
Test procedure

Same test procedure as specified in 7.5.2.4.2 with the following exception:

· Instead of Table 7.5.4.1-1, use Table 7.5D.4.1-1 in step 1. 

· Step 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 7.5D.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

7.5D.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO 

7.5D.5
Test requirement

Same test requirement as defined in Clause 7.5.5.

<< Unchanged sections omitted >>
7.6D
Blocking characteristics for UL MIMO
7.6D.1
General
The blocking characteristic for UL MIMO is a measure of the receiver's ability of an UE that support UL MIMO to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.6 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
7.6D.2
Inband blocking for UL MIMO
7.6D.2.1
Test purpose

In-band blocking for UL- MIMO is defined for an unwanted interfering signal falling into the range from 15MHz below to 15MHz above the receive band of an UE that support UL MIMO, with FDL_high < 2700 MHz and FUL_high < 2700 MHz, or into the range from 3CBW below to 3CBW above the receive band of an UE that support UL MIMO, with FDL_high < 3300 MHz and FUL_high < 3300 MHz, at which the relative throughput shall meet or exceed the requirement for the specified measurement channels.

The lack of in-band blocking ability will decrease the coverage area when other g-NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6D.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
7.6D.2.3
Minimum conformance requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.6 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
The normative reference for this requirement is TS 38.101-1 [2] clause 7.6D.
7.6D.2.4
Test description

7.6D.2.4.1
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 7.6D.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.6D.2.4.1-1: 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

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

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	CP-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3D.2.4.1-1.


1.
Connect the SS and interfering source to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.4.4 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, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
The DL and UL Reference Measurement channels are set according to Table 7.6D.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, Connected without release On , Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 7.6D.2.4.3.

7.6D.2.4.2
Test procedure
Same test procedure as specified in 7.6.2.4.2 with the following exceptions:
PW is the power window according to Table 7.6D.2.5-1 for the carrier frequency f and the channel bandwidth BW.
7.6D.2.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

7.6D.2.5
Test requirement

Same test requirement as specified in 7.6.2.5 with the following exceptions:
The power window table is replaced by Table 7.6D.2.5-1.

Table 7.6D.2.5-1: Power Window (dB) for Inband blocking for UL MIMO
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.7
	2.1
	2.5

	20MHz < BW ≤ 40MHz
	1.7
	2.1
	2.8

	40MHz < BW ≤ 100MHz
	2.7
	3.0
	3.0

	NOTE:
Power Window comprises two parts, UE Power step tolerance and test system power measurement uncertainty.


7.6D.3
Out-of-band blocking for UL MIMO
7.6D.3.1
Test purpose

Out-of-band blocking for UL MIMO is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the receive band of an UE that support UL- MIMO, with FDL_high < 2700 MHz and FUL_high < 2700 MHz, or falling more than 3CBW below or above the receive band of an UE that support UL- MIMO, with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels.
The lack of out-of-band blocking ability will decrease the coverage area when other g-NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6D.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
7.6D.3.3
Minimum conformance requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.6 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
The normative reference for this requirement is TS 38.101-1 [2] clause 7.6D.
7.6D.3.4
Test description

7.6D.3.4.1
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 7.6D.3.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.6D.3.4.1-1: 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
	One frequency chosen arbitrarily from low or high range

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

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	CP-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3D.2.4.1-1.


1.
Connect the SS and interfering source to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.4.5 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, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
The DL and UL Reference Measurement channels are set according to Table 7.6D.3.4.1-1.

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 content are defined in clause 7.6D.3.4.3.
7.6D.3.4.2
Test procedure
Same test procedure as specified in 7.6.3.4.2 with the following exceptions:
PW is the power window according to Table 7.6D.3.5-1 for the carrier frequency f and the channel bandwidth BW.
7.6D.3.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
7.6D.3.5
Test requirement
Same test requirement as specified in 7.6.3.5 with the following exceptions:
The power window table is replaced by Table 7.6D.3.5-1.

Table 7.6D.3.5-1: Power Window (dB) for Out-of-band blocking for UL MIMO
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.7
	2.1
	2.5

	20MHz < BW ≤ 40MHz
	1.7
	2.1
	2.8

	40MHz < BW ≤ 100MHz
	2.7
	3.0
	3.0

	NOTE:
Power Window comprises two parts, UE Power step tolerance and test system power measurement uncertainty.


7.6D.4
Narrow band blocking for UL MIMO
7.6D.4.1
Test purpose

Narrow band blocking for UL MIMO is defined for a receiver's ability of an UE that supports UL MIMO to receive a NR signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing, at which a given average throughput shall meet or exceed the requirement for the specified measurement channels.

The lack of narrow-band blocking ability will decrease the coverage area when other g-NodeB transmitters exist (except in the adjacent channels and spurious response).
7.6D.4.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
7.6D.4.3
Minimum conformance requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.6 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
The normative reference for this requirement is TS 38.101-1 [2] clause 7.6D.
7.6D.4.4
Test description

7.6D.4.4.1
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 7.6D.4.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.6D.4.4.1-1: 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

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

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	CP-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3D.2.4.1-1.


1.
Connect the SS and interfering source to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.4.5 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, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
The DL and UL Reference Measurement channels are set according to Table 7.6D.4.4.1-1.

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 content are defined in clause 7.6D.4.4.3.
7.6D.4.4.2
Test procedure
Same test procedure as specified in 7.6.4.4.2 with the following exceptions:
PW is the power window according to Table 7.6D.4.5-1 for the carrier frequency f and the channel bandwidth BW.
7.6D.4.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

7.6D.4.5
Test requirement

Same test requirement as specified in 7.6.4.5 with the following exceptions:
The power window table is replaced by Table 7.6D.4.5-1.

Table 7.6D.4.5-1: Power Window (dB) for Narrow band blocking for UL MIMO
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.7
	2.1
	2.5

	20MHz < BW ≤ 40MHz
	1.7
	2.1
	2.8

	40MHz < BW ≤ 100MHz
	2.7
	3.0
	3.0

	NOTE:
Power Window comprises two parts, UE Power step tolerance and test system power measurement uncertainty.


<< Unchanged sections omitted >>
7.7D
Spurious response for UL MIMO
7.7D.1
Test Purpose

Spurious response verifies the ability of the UE that support UL MIMO to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking for UL MIMO limit as specified in sub-clause 7.6D.3 is not met.

The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.

7.7D.2
Test Applicability

This test applies to all types of NR UE release 15 and forward that support UL MIMO.

7.7D.3
Minimum Conformance Requirements

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements in Clause 7.7D.3 shall be met with the UL MIMO configurations specified in Table 6.2D.1.4.1-1 in Clause 6.2 D.1 UE maximum output power for UL MIMO. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmitter antenna connectors.

The normative reference for this requirement is TS 38.101-1 [2] clause 7.7D.

7.7D.4
Test Description

7.7D.4.1
Initial Conditions

The initial conditions shall be the same as in clause 7.6D.3.4.1 in order to test spurious responses obtained in clause 7.6D.3 under the same conditions.

7.7D.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Test Configuration Table 7.6D.3.4.1-1 in Clause 7.6D.3. The SS sends downlink MAC padding bits on the DL RMC.
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 Test Configuration Table 7.6D.3.4.1-1 in Clause 7.6D.3. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

3.
Set the parameters of the CW signal generator for an interfering signal according to Table 7.7D.5-2. The spurious frequencies are taken from records in the final step of test procedures in clause 7.6D.3.4.2.

4.
Set the downlink signal level according to the Table 7.7D.5-1. Send uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the target level in table 7.7D.5-1 for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the throughput measurement.

5.
For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.

7.7D.4.3
Message Contents

Message contents are according to TS 38.508-1 [5] clause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.

7.7D.5
Test Requirement

The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3 with parameters specified in Tables 7.7D.5-1 and 7.7D.5-2.
Table 7.7D.5-1: Spurious response parameters
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	15 MHz
	20 MHz
	40 MHz
	50 MHz

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below

	
	dB
	6
	7
	9
	9
	9

	RX parameter
	Units
	Channel bandwidth

	
	
	60 MHz
	80 MHz
	90 MHz
	100 MHz
	

	Power in transmission bandwidth configuration
	dBm
	REFSENS + channel specific value below
	

	
	dB
	9
	9
	9
	9
	

	Note 1:
The transmitter shall be set to 4dB below PCMAX_L with PCMAX_L as defined in clause 6.2.4.

Note 2:
The reference measurement channel is specified in Annex A.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


Table 7.7D.5-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


<< Unchanged sections omitted >>
7.8D
Intermodulation characteristics for UL MIMO
7.8D.1
General

Intermodulation response rejection for UL MIMO is a measure of the capability of the receiver of an UE that support UL MIMO to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
7.8D.2
Wide band Intermodulation for UL MIMO
7.8D.2.1
Test purpose

Wide band Intermodulation for UL MIMO tests the ability of UE that support UL MIMO to receive data with a given average throughput for a specified reference measurement channel, in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal, under conditions of ideal propagation and no added noise.

An UE unable to meet the throughput requirement under these conditions will decrease the coverage area when two or more interfering signals exist which have a specific frequency relationship to the wanted signal.
7.8D.2.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
7.8D.2.3
Minimum conformance requirements

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements in subclause 7.8 shall be met with the UL MIMO configurations described in sub-clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
The normative reference for this requirement is TS 38.101-1 [2] clause 7.8D.
7.8D.2.4
Test description

7.8D.2.4.1
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 7.8D.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.8D.2.4.1-1: 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

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

	Test SCS as specified in Table 5.3.5-1 
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Mod'n
	RB allocation 
	Mod'n
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	CP-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table 7.3D.2.4.1-1.


1.
Connect the SS and interfering sources to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.4.6 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, C.3.1, and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
The DL and UL Reference Measurement channels are set according to Table 7.8D.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, Connected without release On , Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 7.8D.2.4.3.
7.8D.2.4.2
Test procedure
Same test procedure as specified in 7.8.2.4.2 with the following exceptions:
PW is the power window according to Table 7.8D.2.5-1 for the carrier frequency f and the channel bandwidth BW.
7.8D.2.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.7.8D.2.5

Test requirement

Same test requirement as specified in 7.8.2.5 with the following exceptions:
The power window table is replaced by Table 7.8D.2.5-1.

Table 7.8D.2.5-1: Power Window (dB) for Wide band Intermodulation for UL MIMO
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.7
	2.1
	2.5

	20MHz < BW ≤ 40MHz
	1.7
	2.1
	2.8

	40MHz < BW ≤ 100MHz
	2.7
	3.0
	3.0

	NOTE:
Power Window comprises two parts, UE Power step tolerance and test system power measurement uncertainty.


<< Unchanged sections omitted >>
F.1.2
Measurement of transmitter

Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.2 Maximum Power Reduction (MPR)
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.3 UE additional maximum output power reduction
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2.4 Configured transmitted power
	f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.2A.1.1 UE maximum output power for CA (2UL CA)
	For Inter-band CA

MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.1.

	6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
	For Inter-band CA

MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.2.

	6.2A.3.1 UE additional maximum output power reduction CA (2UL CA)
	For Inter-band CA

MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.3.

	6.2A.4.1 Configured transmitted power for CA (2UL CA)
	For Inter-band CA

MAX (MUCC1, MUCC2)
	MUCCX is MU of each UL CC specified in single UL case 6.2.4.

	6.2C.1 Configured transmitted power for SUL
	Same as 6.2.1
	

	6.2D.1 UE maximum output power for UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.2 UE maximum output power reduction for UL MIMO
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.3 UE additional maximum output power reduction for UL MIMO
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.3 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.2D.4 Configured transmitted power for UL MIMO
	Same as 6.2.4 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.2.4 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3.1 Minimum output power
	f ≤ 3.0GHz

±1.0 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.3 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±1.5 dB, BW ≤ 40MHz
±1.8 dB, 40MHz < BW ≤ 100MHz
	

	6.3.2 Transmit OFF power
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.2 General ON/OFF time mask
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.4 PRACH time mask
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.3.6 SRS time mask
	f ≤ 3.0GHz

±1.5 dB, BW ≤ 40MHz
±1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.8 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 80MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	

	6.3.4.2 Absolute power tolerance
	f ≤ 3.0GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.4 dB, BW ≤ 40MHz
±1.9 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±2.0 dB, BW ≤ 20MHz
±2.1 dB, 20MHz < BW ≤ 40MHz

±2.2 dB, 80MHz < BW ≤ 100MHz
	Test System uncertainty = SQRT (UL Meas Uncer2 + DL Meas Uncer2)

	6.3.4.3 Power Control Relative power tolerance
	±0.7 dB, BW ≤ 40MHz

±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.3.4.4 Aggregate power tolerance
	±0.7 dB, BW ≤ 40MHz

±1.0 dB, 40MHz < f ≤ 100MHz
	

	6.3D.1 Minimum output power for UL MIMO
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.1 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3D.2 Transmit OFF power for UL MIMO
	Same as 6.3.2 for each antenna
	

	6.3D.3 Transmit ON/OFF time mask for UL MIMO
	Same as 6.3.3.2 for each antenna
	

	6.3D.4.1 Absolute Power tolerance
	Same as 6.3.4.2 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.2 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.3D.4.2 Relative Power tolerance
	±0.9 dB, BW ≤ 40MHz 
±1.4 dB, 40MHz < f ≤ 100MHz
	MU is for the sum of power at each of UE antenna connector

	6.3D.4.3 Aggregate Power tolerance
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	MU is for the sum of power at each of UE antenna connector, and is the same as the MU of single antenna port in 6.3.4.4 with SNR assumption reduced by 3dB compared to the single antenna case.

	6.4.1 Frequency Error
	±15 Hz, f ≤ 3.0GHz

±36 Hz, f > 3.0GHz

DL Signal level: 

±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.4.2.1 Error Vector Magnitude
	For up to 256QAM:

f ≤ 6.0GHz, BW ≤ 100MHz
15 dBm < PUL
PUSCH, PUCCH, PRACH: ±1.5 %

-25 dBm < PUL ≤ 15 dBm

PUSCH, PUCCH, PRACH: ±2.5 %

-40dBm ≤ PUL ≤ -25dBm

PUSCH, PUCCH, PRACH: ±3.0 %
	

	6.4.2.2 Carrier Leakage
	f ≤ 3.0GHz

±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.3 In-band emissions
	f ≤ 3.0GHz

±0.8 dB, BW ≤ 40MHz
±1.5 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±0.8 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.4 EVM equalizer spectrum flatness
	±1.4 dB, BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	

	6.4.2.5 EVM equalizer spectrum flatness for Pi/2 BPSK
	Same as 6.4.2.4
	

	6.4D.1 Frequency error for UL MIMO
	Same as 6.4.1 for each antenna
	

	6.4D.2.1 Error Vector Magnitude for UL MIMO
	Same as 6.4.2.1 for each antenna
	

	6.4D.2.2 Carrier leakage for UL MIMO
	Same as 6.4.2.2 for each antenna
	

	6.4D.2.3 In-band emissions for UL MIMO
	Same as 6.4.2.3 for each antenna
	

	6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO
	Same as 6.4.2.4 for each antenna
	

	6.4D.3 Time alignment error for UL MIMO
	±25ns
	

	6.4D.4 Requirements for Coherent UL MIMO
	FFS
	

	6.5.1 Occupied bandwidth
	1.5% of channel bandwidth
	

	6.5C.1 Occupied bandwidth for SUL
	Same as 6.5.1
	

	6.5.2.2 Spectrum Emission Mask
	±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5C.2.2 Spectrum Emission Mask for SUL
	Same as 6.5.2.2
	

	6.5.2.3 Additional spectrum emission mask
	±1.5 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.5C.2.3 Additional spectrum emission mask for SUL
	Same as 6.5.2.3
	

	6.5.2.4.1 NR ACLR
	±0.8 dB, f ≤ 4.0GHz

±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5C.2.4.1 NR ACLR for SUL
	Same 6.5.2.4.1
	

	6.5.2.4.2 UTRA ACLR
	±0.8 dB, f ≤ 4.0GHz

±1.0 dB, 4.0GHz < f ≤ 6.0GHz
	

	6.5C.2.4.2 UTRA ACLR for SUL
	Same as 6.5.2.4.2
	

	6.5.3.1 General spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.1 General spurious emissions for SUL
	Same as 6.5.3.1
	

	6.5.3.2 Spurious emission for UE co-existence
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.2 Spurious emission for UE co-existence for SUL
	Same as 6.5.3.2
	

	6.5.3.3 Additional spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	

	6.5C.3.3 Additional spurious emissions for SUL
	Same as 6.5.3.3
	

	6.5.4 Transmit intermodulation
	f ≤ 3.0GHz

±2.7 dB, BW ≤ 40MHz
±3.1 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±3.7 dB, BW ≤ 40MHz
±4.0 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz

±5.1 dB, BW ≤ 40MHz
±5.3 dB, 40MHz < BW ≤ 100MHz
	Overall system uncertainty comprises four quantities:

1. Wanted signal setting error

2. CW Interferer level error

3. Wanted signal meas. error

4. Intermodulation product measurement error

The relative level of the wanted signal and the CW interferer has 2 x effect on the intermodulation product.

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared to provide the combined effect.

Test System uncertainty = SQRT [(2 x SQRT (Wanted setting_error2 + CW_level_error2)) 2 + Wanted_level_meas error2 + Intermodulation product measurement error2]

	6.5C.4 Transmit intermodulation for SUL
	Same as 6.5.4
	

	6.5D.1 Occupied bandwidth for UL MIMO
	Same as 6.5.1 for each antenna
	

	6.5D.2.2 Spectrum emission mask for UL MIMO
	Same as 6.5.2.2 for each antenna
	

	6.5D.2.3 Additional spectrum emission mask for UL MIMO
	Same as 6.5.2.3 for each antenna
	

	6.5D.2.4.1 NR ACLR for UL MIMO
	Same as 6.5.2.4.1 for each antenna
	

	6.5D.2.4.2 UTRA ACLR for UL MIMO
	Same as 6.5.2.4.2 for each antenna
	

	6.5D.3.1 General spurious emissions for UL MIMO
	Same as 6.5.3.1 for each antenna
	

	6.5D.3.2 Spurious emissions for UE co-existence for UL MIMO
	Same as 6.5.3.2 for each antenna
	

	6.5D.3.3 Additional spurious emissions for UL MIMO
	Same as 6.5.3.3 for each antenna
	

	6.5D.4 Transmit intermodulation for UL MIMO
	Same as 6.5.4 for each antenna
	


F.1.3
Measurement of receiver

Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.3.2 Reference sensitivity power level
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
	

	7.3.2_1 Reference sensitivity level with 4 Rx antenna ports
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
	

	7.3C.2 Reference sensitivity power level
	Same as 7.3.2
	

	7.3D Reference sensitivity for MIMO
	Same as 7.3.2
	

	7.4 Maximum input level
	Downlink power

±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	

	7.4D Maximum input level for UL MIMO
	Downlink power same as 7.4
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.5 Adjacent channel selectivity
	ACS value

±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall ACS uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

	7.5D Adjacent channel selectivity for UL MIMO
	ACS value same as 7.5
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6.2 Inband Blocking
	Blocking

±1.6 dB, f ≤ 3.0GHz
±2.3 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall blocking uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect + Broadband noise effect.

In-band blocking, using modulated interferer:

Broadband noise not applicable

	7.6.3 Out-of-band blocking
	Wanted signal, f ≤ 3.0GHz

±2.0 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±3.9 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 3.0GHz < f ≤ 4.2GHz

±2.2 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±4.0 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Wanted signal, 4.2GHz < f ≤ 6GHz

±2.6 dB, Blocking, 1MHz < finterferer ≤ 3GHz

±4.2 dB, Blocking, 3GHz < finterferer ≤ 12.75GHz

Uplink power measurement

f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Out of band blocking, using CW interferer:

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.8dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.2

	7.6.4 Narrow band blocking
	Blocking

± 2.0dB, f ≤ 3.0GHz

± 2.4dB, 3.0GHz < f ≤ 4.2GHz

± 3.1dB, 4.2GHz < f ≤ 6.0GHz

Uplink power measurement
f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Narrow band blocking, using CW interferer:

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.8dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.2

	7.6D.2 Inband blocking for UL MIMO
	Blocking same as 7.6.2
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6D.3 Out-of-band blocking for UL MIMO
	Wanted signal same as 7.6.3
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6D.4 Narrow-band blocking for UL MIMO
	Blocking same as 7.6.4
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.7 Spurious response
	Same as 7.6.3
	Same as 7.6.3

	7.7D Spurious response for UL MIMO
	Same as 7.7

Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.8.2 Wide band Intermodulation
	Intermodulation

± 2.3dB, f ≤ 3.0GHz

± 3.1dB, 3.0GHz < f ≤ 4.2GHz

± 4.3dB, 4.2GHz < f ≤ 6.0GHz

Uplink power measurement
f ≤ 3.0GHz

±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 4.2GHz

±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz
4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz

±1.6 dB, 40MHz < BW ≤ 100MHz
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

	7.8D Intermodulation characteristics for UL MIMO
	Intermodulation same as 7.8.2
Uplink power measurement same as 6.2D.1
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.9 Spurious emissions
	for results > -60 dBm:

±2.0 dB, 9kHz < f ≤ 3GHz

±2.5 dB, 3GHz < f ≤ 4GHz

±4.0 dB, 4GHz < f ≤ 19GHz

±6.0 dB, 19GHz < f ≤ 26GHz
	


<< Unchanged sections omitted >>
F.3.2
Measurement of transmitter

Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1 UE maximum output power
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.2 Maximum Power Reduction (MPR)
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.3 UE additional maximum output power reduction
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2.4 Configured transmitted power
	f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit - TT

	6.2A.1.1 UE maximum output power for CA (2UL CA)
	For Inter-band CA

MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.1.

	6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
	For Inter-band CA

MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.2.

	6.2A.3.1 UE additional maximum output power reduction CA (2UL CA)
	For Inter-band CA

MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.3.

	6.2A.4.1 Configured transmitted power for CA (2UL CA)
	For Inter-band CA

MAX (TTCC1, TTCC2)
	TTCCX is TT of each UL CC specified in single UL case 6.2.4.

	6.2C.1 Configured transmitted power for SUL
	Same as 6.2.1
	Same as 6.2.1

	6.2D.1 UE maximum output power for UL MIMO
	Same as 6.2.1 for the sum of power at each of UE antenna connector
	Same as 6.2.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.2 UE maximum output power reduction for UL MIMO
	Same as 6.2.2 for the sum of power at each of UE antenna connector
	Same as 6.2.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.3 UE additional maximum output power reduction for UL MIMO
	Same as 6.2.3 for the sum of power at each of UE antenna connector
	Same as 6.2.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.2D.4 Configured transmitted power for UL MIMO
	Same as 6.2.4 for the sum of power at each of UE antenna connector
	Same as 6.2.4

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3.1 Minimum output power
	f ≤ 3.0GHz

1.0 dB, BW ≤ 40MHz
1.3 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.3 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.3.2 Transmit OFF power
	f ≤ 3.0GHz

1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.3.3.2 General ON/OFF time mask
	f ≤ 3.0GHz

1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.8 dB, BW ≤ 100MHz
	OFF Power:

Minimum requirement + TT

ON Power:

Upper limit + TT, Lower limit - TT

	6.3.3.4 PRACH time mask
	f ≤ 3.0GHz

1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.8 dB, BW ≤ 100MHz
	OFF Power:

Minimum requirement + TT

ON Power:

Upper limit + TT, Lower limit - TT

	6.3.3.6 SRS time mask
	f ≤ 3.0GHz

1.5 dB, BW ≤ 40MHz
1.7 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.8 dB, BW ≤ 100MHz
	OFF Power:

Minimum requirement + TT

ON Power:

Upper limit + TT, Lower limit - TT

	6.3.4.2 Absolute power tolerance
	UL Power ≥ 0dBm

TDD SCS 60kHz: [TBD] dB due to 0.25ms measurement time 

Otherwise:
f ≤ 3.0GHz

1.0 dB, BW ≤ 40MHz
1.4 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.4 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit – TT

	6.3.4.3 Power Control Relative power tolerance
	0.7 dB, BW ≤ 100MHz
	Upper limit + TT, Lower limit – TT



	6.3.4.4 Aggregate power tolerance
	TBD
	Upper limit + TT, Lower limit – TT

	6.3D.1 Minimum output power for UL MIMO
	Same as 6.3.1 for the sum of power at each of UE antenna connector
	Same as 6.3.1

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.2 Transmit OFF power for UL MIMO
	Same as 6.3.2 for each antenna
	Same as 6.3.2

Uplink power measurement applies to each Tx antenna connector

	6.3D.3 Transmit ON/OFF time mask for UL MIMO
	Same as 6.3.3.2 for each antenna
	Same as 6.3.3
Uplink power measurement applies to each Tx antenna connector

	6.3D.4.1 Absolute Power tolerance
	Same as 6.3.4.2 for the sum of power at each of UE antenna connector
	Same as 6.3.4.2

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.4.2 Relative Power tolerance
	FFS
	Same as 6.3.4.3

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.3D.4.3 Aggregate Power tolerance
	Same as 6.3.4.4 for the sum of power at each of UE antenna connector
	Same as 6.3.4.4

Uplink power measurement applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.4.1 Frequency Error
	15 Hz
	Modulated carrier frequency:

Upper limit + TT, Lower limit – TT

DL power:

REFSENS + TT

	6.4.2.1 Error Vector Magnitude
	For up to 64QAM

0%

For 256QAM

f ≤ 6.0GHz, BW ≤ 100MHz

0.3%, 15dBm < PUL
0.8%, -25dBm < PUL ≤ 15dBm, 

1.1%, -40dBm ≤ PUL ≤ -25dBm
	Minimum requirement + TT

	6.4.2.2 Carrier Leakage
	0.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.3 In-band emissions
	0.8 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.4 EVM equalizer spectrum flatness
	1.4 dB, BW ≤ 100MHz
	Minimum requirement + TT

	6.4.2.5 EVM equalizer spectrum flatness for Pi/2 BPSK
	Same as 6.4.2.4
	Minimum requirement + TT

	6.4D.1 Frequency error for UL MIMO
	Same as 6.4.1 for each antenna
	Same as 6.4.1

	6.4D.2.1 Error Vector Magnitude for UL MIMO
	Same as 6.4.2.1 for each antenna
	Same as 6.4.2.1

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.4D.2.2 Carrier leakage for UL MIMO
	Same as 6.4.2.2 for each antenna
	Same as 6.4.2.2

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.4D.2.3 In-band emissions for UL MIMO
	Same as 6.4.2.3 for each antenna
	Same as 6.4.2.3

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO
	Same as 6.4.2.4 for each antenna
	Same as 6.4.2.4

	6.4D.3 Time alignment error for UL MIMO
	25ns
	Minimum Requirement + TT

	6.4D.4 Requirements for Ccoherent UL MIMO
	FFS
	FFS

	6.4A.1.1 Frequency error for CA (2UL CA)
	TBD
	Modulated carrier frequency:

Upper limit + TT, Lower limit – TT

	6.4A.2.1.1 Error Vector Magnitude for CA (2UL CA)
	For up to 64QAM

0%

For 256QAM

TBD
	Minimum requirement + TT

	6.4A.2.2.1 Carrier leakage for CA (2UL CA)
	TBD
	Minimum requirement + TT

	6.4A.2.3.1 In-band emissions for CA (2UL CA)
	TBD
	Minimum requirement + TT

	6.5.1 Occupied bandwidth
	0 kHz
	Minimum requirement + TT

	6.5.2.2 Spectrum Emission Mask
	1.5 dB, f ≤ 3.0GHz

1.8 dB, 3.0GHz < f ≤ 6.0GHz
	Minimum requirement + TT

	6.5.2.3 Additional spectrum emission mask
	1.5 dB, f ≤ 3.0GHz

1.8 dB, 3.0GHz < f ≤ 6.0GHz
	Minimum requirement + TT

	6.5.2.4.1 NR ACLR
	Absolute requirement

0 dB

Relative requirement

0.8 dB
	Absolute requirement

ACLR Minimum Requirement + TT

Relative requirement

ACLR Minimum Requirement - TT

	6.5.2.4.2 UTRA ACLR
	Same as 6.5.2.4.1
	Same as 6.5.2.4.1

	6.5.3.1 General spurious emissions
	0 dB
	Minimum requirement + TT

	6.5.3.2 Spurious emission for UE co-existence
	0 dB
	Minimum requirement + TT

	6.5.3.3 Additional spurious emissions
	0 dB
	Minimum requirement + TT

	6.5.4 Transmit intermodulation
	0 dB
	CW interferer Minimum Requirement - TT

	6.5A.2.2.1 Spectrum emission mask for CA (2UL CA)
	TBD
	Minimum requirement + TT

	6.5A.2.4.1.1 NR ACLR for CA (2UL CA)
	TBD
	Same as 6.5.2.4.1

	6.5A.2.4.2.1 UTRA ACLR for CA (2UL CA)
	TBD
	Same as 6.5.2.4.2

	6.5A.3.1.1 General spurious emissions for CA (2UL CA)
	0 dB
	Minimum requirement + TT

	6.5A.3.2.1
Spurious emissions for UE co-existence for CA (2UL CA)
	0 dB
	Minimum requirement + TT

	6.5A.4.1 Transmit intermodulation for CA (2UL CA)
	0 dB
	CW interferer Minimum Requirement - TT

	6.5C.1 Occupied bandwidth for SUL
	Same as 6.5.1
	Same as 6.5.1

	6.5C.2.2 Spectrum Emission Mask for SUL
	Same as 6.5.2.2
	Same as 6.5.2.2

	6.5C.2.3 Additional spectrum emission mask for SUL
	Same as 6.5.2.3
	Same as 6.5.2.3

	6.5C.2.4.1 NR ACLR for SUL
	Same as 6.5.2.4.1
	Same as 6.5.2.4.1

	6.5C.2.4.2 UTRA ACLR for SUL
	Same as 6.5.2.4.2
	Same as 6.5.2.4.2

	6.5C.3.1 General spurious emissions for SUL
	Same as 6.5.3.1
	Same as 6.5.3.1

	6.5C.3.2 Spurious emission for UE co-existence for SUL
	Same as 6.5.3.2
	Same as 6.5.3.2

	6.5C.3.3 Additional spurious emissions for SUL
	Same as 6.5.3.3
	Same as 6.5.3.3

	6.5C.4 Transmit intermodulation for SUL
	Same as 6.5.4
	Same as 6.5.4

	6.5D.1 Occupied bandwidth for UL MIMO
	Same as 6.5.1 for each antenna
	Same as 6.5.1

	6.5D.2.2 Spectrum emission mask for UL MIMO
	Same as 6.5.2.2 for each antenna
	Same as 6.5.2.2

	6.5D.2.3 Additional spectrum emission mask for UL MIMO
	Same as 6.5.2.3 for each antenna
	Same as 6.5.2.3

	6.5D.2.4.1 NR ACLR  for UL MIMO
	Same as 6.5.2.4.1 for each antenna
	Same as 6.5.2.4.1

	6.5D.2.4.2 UTRA ACLR  for UL MIMO
	Same as 6.5.2.4.2 for each antenna
	Same as 6.5.2.4.2

	6.5D.3.1 General spurious emissions for UL MIMO
	Same as 6.5.3.1 for each antenna
	Same as 6.5.3.1

	6.5D.3.2 Spurious emissions for UE co-existence for UL MIMO
	Same as 6.5.3.2 for each antenna
	Same as 6.5.3.2

	6.5D.3.3 Additional spurious emissions for UL MIMO
	Same as 6.5.3.3 for each antenna
	Same as 6.5.3.3

	6.5D.4 Transmit intermodulation for UL MIMO
	Same as 6.5.4 for each antenna
	Same as 6.5.4


F.3.3
Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	0.7 dB, f ≤ 3.0GHz

1.0 dB, 3.0GHz < f ≤ 6.0GHz
	Reference sensitivity power level + TT

T-put limit unchanged

	7.3.2_1 Reference sensitivity level with 4 Rx antenna ports
	0.7 dB, f ≤ 3.0GHz

1.0 dB, 3.0GHz < f ≤ 6.0GHz
	Reference sensitivity power level + TT

T-put limit unchanged

	7.3C.2 Reference sensitivity power level
	Same as 7.3.2
	Same as 7.3.2

	7.3D Reference sensitivity for MIMO
	Same as 7.3.2
	Same as 7.3.2

	7.4 Maximum input level
	0.7 dB, f ≤ 3.0GHz

1.0 dB, 3.0GHz < f ≤ 6.0GHz
	Maximum input level - TT

	7.4D Maximum input level for UL MIMO
	Same as 7.4
	Same as 7.4
Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.5 Adjacent channel selectivity
	0 dB

Uplink power

f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.5D Adjacent channel selectivity for UL MIMO
	Same as 7.5
	Same as 7.5

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.6.2 Inband Blocking
	0 dB

Uplink power

f ≤ 3.0GHz

0.7 dB, BW ≤ 40MHz
1.0 dB, 40MHz < BW ≤ 100MHz
3.0GHz < f ≤ 6.0GHz

1.0 dB, BW ≤ 100MHz
	Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.6.3 Out-of-band blocking
	0 dB
	Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.6.4 Narrow band blocking
	0 dB
	Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.6D.2 Inband blocking for UL MIMO
	Same as 7.6.2
	Same as 7.6.2

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.6D.3 Out-of-band blocking for UL MIMO
	Same as 7.6.3
	Same as 7.6.3

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.6D.4 Narrow-band blocking for UL MIMO
	Same as 7.6.4
	Same as 7.6.4

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.7 Spurious response
	0 dB
	Wanted signal power + TT

Interferer signal power unchanged

T-put limit unchanged

	7.7D Spurious response for UL MIMO
	Same as 7.7
	Same as 7.7

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.8.2 Wide band Intermodulation
	0 dB
	Wanted signal power +TT

CW Interferer signal power unchanged

Modulated Interferer signal power unchanged

T-put limit unchanged

	7.8D Intermodulation characteristics for UL MIMO
	Same as 7.8.2
	Same as 7.8.2

Uplink power measurement window applies to overall UL power, which is the linear sum of the output powers over all Tx antenna connectors

	7.9 Spurious emissions
	0 dB
	Minimum requirement + TT


<< End of changes >>
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