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<< Unchanged sections omitted >>
6.2D
Transmit power for UL MIMO
6.2D.1
UE maximum output power for UL MIMO
FFS

6.2D.2
UE maximum output power reduction for UL MIMO
FFS

6.2D.3
UE maximum output power with additional requirements for UL MIMO
FFS

6.2D.4
Configured transmitted power for UL MIMO
FFS
<< Unchanged sections omitted >>
6.3D
Output power dynamics for UL MIMO
6.3D.1
Minimum output power for UL MIMO
FFS
6.3D.2
Transmit OFF power for UL MIMO
FFS
6.3D.3
Transmit ON/OFF time mask for UL MIMO
6.3D.3.1 to 6.3D.3.3


6.3D.3.4
SRS time mask for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· The test configuration table is still under investigation

· The test procedure is subject to further investigation

· OTA test procedure for UL MIMO is still under investigation

· Message contents are subject to further investigation

· Measurement Uncertainty and Test Tolerances are FFS. 

6.3D.3.4.1
Test purpose

To verify that the SRS time mask for UL MIMO meets the requirements given in 6.3D.3.4.5.

The transmit ON/OFF time mask defines the transient period(s) allowed

-
between transmit OFF power and transmit ON power symbols (transmit ON/OFF)

Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.

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

6.3D.3.4.2
Test applicability

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

6.3D.3.4.3
Minimum conformance requirements

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

In the case of a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding any transient period; Figure 6.3D.3.4.3-1.
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Figure 6.3D.3.4.3-1: Single SRS time mask for NR UL transmission

In the case of multiple consecutive SRS transmission, the ON power is defined as the mean power for each symbol duration excluding any transient period. See Figure 6.3D.3.4.3-2.
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Figure 6.3D.3.4.3-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissions is required, then Figure 6.3D.3.4.3-3 and 6.3D.3.4.3-4 apply.
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Figure 6.3D.3.4.3-3: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR2
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Figure 6.3D.3.4.3-4: Consecutive SRS time mask for the case when power change is required and when 120kHz SCS is used in FR2

The requirements shall be met with the UL MIMO configuration specified in Table 6.3D.3.4.3-1.

Table 6.3D.3.4.3-1: UL MIMO configuration

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


6.3D.3.4.4
Test description

6.3D.3.4.4.1
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 5.2-1. 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 6.3D.3.4.4.1-1. The details of the uplink and downlink reference measurement channels (RMCS) are specified in Annexes A.2 and A.3

Table 6.3D.3.4.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, [TL/NC, TH/NC]

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

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

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	FFS
	FFS
	FFS


1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1. for TE diagram and section A.3.4.1.1 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C3.0, and uplink signals according to Annex G.0, G.1 and G3.0.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3D.3.4.4.3.

6.3D.3.4.4.2
Test procedure

1.
Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 4) for the UE Tx beam selection to complete.

2.
SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.

3.
The SS measure the UE transmission OFF power during the 10 OFDM symbols for 60k SCS and 10 OFDM symbols for 120k SCS, preceding the SRS symbol excluding a transient period of 5 µs.

4.
For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be during the 10 OFDM symbols for 60k SCS and 10 OFDM symbols for 120k SCS, preceding the SRS symbol excluding a transient period of 5 µs. EIRP is calculated considering polarizations, theta and phi.

5.
For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the SRS transmission during 4 OFDM symbols for 60k SCS and 4 OFDM symbols for 120k SCS. EIRP is calculated considering polarizations, theta and phi.

6.
For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.4.4.1-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the slot following the SRS under test, excluding a transient period of 5 µs. EIRP is calculated considering polarizations, theta and phi.

6.3D.3.4.4.3
Message contents

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

Table 6.3D.3.4.4.3-1: BWP-UplinkDedicated

	Derivation Path: TS 38.508-1 [10], Table 4.6.3-15 srs-Config with condition DCI_0_1


6.3D.3.4.5
Test requirement

The ON/OFF power of SRS time mask for UL MIMO shall not exceed the values specified in Table 6.3D.3.4.5-1 to Table 6.3D.3.4.5-4.

Table 6.3D.3.4.5-1: Test Tolerance of OFF power of SRS time mask for UL MIMO ON/OFF time mask

	
	Channel bandwidth/Opera Output Power [dBm] / measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	Transmit OFF

power
	≤ -30+TT dBm

	Transmission OFF measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


Table 6.3D.3.4.5-2: Test Tolerance of ON power of SRS for UL MIMO ON/OFF time mask

	
	SCS 
	Channel bandwidth / minimum output power / measurement bandwidth

	
	[kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Transmission ON
	60
	FFS
	FFS
	FFS
	FFS

	Measured power for CP-OFDM
	120
	FFS
	FFS
	FFS
	FFS

	Expected Transmission ON 
	60
	FFS
	FFS
	FFS
	FFS

	Measured power for DFT-s-OFDM
	120
	FFS
	FFS
	FFS
	FFS


Table 6.3D.3.4.5-3: Test Tolerance for SRS time mask for UL MIMO OFF power

FFS

Table 6.3D.3.4.5-4: Test Tolerance for SRS time mask for UL MIMO ON power

FFS
<< Unchanged sections omitted >>
6.4D
Transmit signal quality for UL MIMO
FFS.
<< Unchanged sections omitted >>
6.5D
Output RF spectrum emissions for UL MIMO
6.5D.1
Occupied bandwidth for UL MIMO
FFS.
6.5D.2
Out of band emission for UL MIMO
FFS.
6.5D.3
Spurious emissions for UL MIMO
FFS.

<< Unchanged sections omitted >>
7.3D
Reference sensitivity for UL MIMO
FFS.
<< Unchanged sections omitted >>
7.4D
Maximum input level for UL MIMO
FFS
<< Unchanged sections omitted >>
7.5D
Adjacent channel selectivity for UL MIMO
FFS
<< Unchanged sections omitted >>
7.6D
Blocking characteristics for UL MIMO
FFS
<< End of changes >>
