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1. Introduction
This document provides considerations of test points selection of 6.3D.3.4 SRS time mask for UL-MIMO in NR FR2.
2. Discussion

Following subclauses introduce study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration aspects.

SRS time mask for UL-MIMO in NR FR2 section in TS 38.101 [1] as follows:

6.3.3.6
SRS time mask
In the case a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding any transient period; Figure 6.3.3.6-1.
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Figure 6.3.3.6-1: Single SRS time mask for NR UL transmission

In the case multiple consecutive SRS transmission, the ON power is defined as the mean power for each symbol duration excluding any transient period. See Figure 7.7.4-2
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Figure 6.3.3.6-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissions is required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4 apply.
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Figure 6.3.3.6-3: 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 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when 120kHz SCS is used in FR2
6.3D.3
Transmit ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 6.3.3 apply. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3.

Table 6.2D.1.3-3: UL-MIMO configuration

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


As a reference, below is the test configurations used for LTE SRS time mask and FR1 SRS time mask.
Table 6.3.4.2.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies
(as specified in TS 36.508 [7] subclause 4.3.1)
	Mid range

	Test Channel Bandwidths
(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, Highest

	SRS configuration
	

	
	FDD
	TDD

	srs-BandwidthConfig
	bw7
	bw7 (for BW 1.4 MHz)

bw5 (for BW 3 MHz)

bw2 (for BW 5 MHz)

bw0 (for BW 10, 15, 20 MHz)

	srs-SubframeConfig
	sc3
	sc0

	ackNackSRS-SimultaneousTransmission
	FALSE
	FALSE

	srsMaxUpPts
	N/A
	N/A

	srs-Bandwidth 
	bw3
	bw3

	srs-HoppingBandwidth
	hbw3
	hbw0

	freqDomainPosition
	0
	0

	Duration
	TRUE
	TRUE

	srs-ConfigIndex
	7
	0

	transmissionComb
	0
	0

	cyclicShift
	cs0
	cs0


Table 6.3.3.6.4.1-1: 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
	Mid range

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

	SRS configuration

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

	
	Paired Spectrum
	Unpaired Spectrum

	c-SRS (SRS bandwidth configuration)
	61
	7 (for BW 5 MHz)

13 (for BW 10 MHz)

19 (for BW 15 MHz)

25 (for BW 20 MHz)

30 (for BW 25 MHz)

40 (for BW 30 MHz)

51 (for BW 40MHz)

62 (for BW 50MHz)

for SCS 15 KHz

	
	
	1 (for BW 10 MHz)

4 (for BW 15 MHz)

7 (for BW 20, 25 MHz)

9 (for BW 30 MHz)

13 (for BW 40MHz)

17 (for BW 50MHz)

19 (for BW 60MHz)

25 (for BW 80MHz)

27 (for BW 90MHz)

30 (for BW 100MHz)

for SCS 60 KHz

	b-SRS
	63
	63

	b-hop
	3
	0

	freqDomainPosition
	0
	0

	SRS-PeriodicityAndOffset
	sl8
	sl8

	transmissionComb
	0
	0

	cyclicShift
	0
	0


2.1. Test Environment

For FR2 the testing, based on the baseline test environment proposed in [1] and the test environment for TC 6.3.3.2: General ON/’OFF time mask in [3], test environment for SRS time mask for UL-MIMO in NR FR2 is tested with normal conditions. 
Proposal 1: Define Test Environment as ‘Normal’ for SRS time mask for UL-MIMO in NR FR2.
2.2. Test Frequencies
In LTE, Low, Mid and High frequencies are selected for ON/OFF time mask for UL-MIMO. The same approach can be adopted in NR FR2 testing.
Proposal 2: Test the Low, Mid and High frequencies for SRS time mask for UL-MIMO in NR FR2 testing.
2.3. Test Channel Bandwidth

In LTE, SRS time mask and ON/OFF time mask for UL-MIMO is required to be performed at Lowest, 5MHz, Highest channel bandwidths for all bands. This assumption seems to be reasonable to test different behaviours of the UE transmitter related to different frequency selectivity with different channel bandwidths. It is also reasonable for NR, although generally we consider highest BW to be the worst case because of possible frequency selectivity and BW limitation issues. 
In Reference [2], it also proposed to select lowest, Mid, and highest test channel BWs. The Mid test channel bandwidth could be specified in 38.508-1 for all operating bands.

Proposal 3: Test Lowest, Mid, and Highest test channel bandwidths for SRS time mask for UL-MIMO in NR FR2.
2.4. Test Subcarrier Spacing

Higher SCS leads to shorter slot length, and more frequent transient periods and is most critical for the SRS time mask for UL-MIMO measurement and shall be selected. For safety the lowest SCS was also selected for ON/OFF time mask for UL-MIMO in FR1. Moreover, since the ON/OFF time mask for UL-MIMO in FR1 selected the Lowest and Highest SCS, the same approach can be adopted for testing SRS time mask for UL-MIMO.
Proposal 3: Select Lowest and Highest SCS supported for SRS time mask for UL-MIMO measurement in NR FR2.
2.5. Test Channel Bandwidth selections
For LTE, Lowest, 5MHz and Highest are selected as testing channel bandwidth. The same approach can be adopted in NR FR2 testing with 5MHz replaced by Mid channel bandwidth.
Proposal 4: Select Lowest, Mid, Highest channel bandwidth for SRS time mask for UL-MIMO measurement in NR SA FR2.
2.6. SRS configuration
In LTE, 4 RBs are allocated for SRS transmission. This configuration is reasonable to verify the behaviour of the UE related to the time mask for SRS defining the ramping time allowed for the UE transmit ON/OFF power when transmitting the SRS. For FR1, 
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Proposal 5: 4 RBs are allocated for SRS transmission in SRS time mask for UL-MIMO in NR FR2.
2.7. Exceptions for Transmit ON/OFF time mask for UL-MIMO test
Extracted from Clause 6.3D.3 [1]
For UE supporting UL-MIMO, the ON/OFF time mask requirements in subclause 6.3.3 apply. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2D.1.3-3.

Table 6.2D.1.3-3: UL-MIMO configuration

	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


Observation 1: Similar SRS time mask requirements as specified for single transmission apply for UEs supporting UL-MIMO.
Proposal 6: Test points of SRS time mask for UL-MIMO is similar to the ON/OFF time mask in FR1.
2.8. Number of Test Points

Based on above proposal, the total test points are tabulated below:
Table 2.6-1 Total test points of General ON/OFF time mask
	Environment

conditions
	Test Frequencies
	Test ChBW
	Test

SCS 
	Test ID
	Total Test Points

	1
	3
	3
	2
	1
	18


3. Conclusion
In conclusion, the following selection of test points are proposed for SRS time mask for UL-MIMO measurement in NR SA FR2.
Proposal 1: Define Test Environment as ‘Normal’ for SRS time mask for UL-MIMO in NR FR2.

Proposal 2: Test the Low, Mid and High frequencies for SRS time mask for UL-MIMO in NR FR2 testing.
Proposal 3: Select Lowest and Highest SCS supported for SRS time mask for UL-MIMO measurement in NR FR2.
Proposal 4: Select Lowest, Mid, Highest channel bandwidth for SRS time mask for UL-MIMO measurement in NR SA FR2.
Proposal 5: 4 RBs are allocated for SRS transmission in SRS time mask for UL-MIMO in NR FR2.
Observation 1: Similar SRS time mask requirements as specified for single transmission apply for UEs supporting UL-MIMO.
Proposal 6: Test points of SRS time mask for UL-MIMO is similar to the ON/OFF time mask in FR1.
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