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6.3.3
Transmit ON/OFF time mask

6.3.3.1
General

The transmit power time mask defines the transient period(s) allowed
· between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

· between continuous ON-power transmissions with power change or RB hopping is applied . 

In case of RB hopping, transition period is shared symmetrically.

Unless otherwise stated the minimum requirements in clause 6.5 apply also in transient periods.

In the following sub-clauses, following definitions apply:

- A slot transmission is a Type A transmission.

- A long subslot transmission is a Type B transmission with more than 2 symbols.

- A short subslot transmission is a Type B transmission with 1 or 2 symbols.

6.3.3.2
General ON/OFF time mask

6.3.3.2.1
Test purpose
To verify that the general ON/OFF time mask meets the requirements given in 6.3.3.2.5.

The transmit power time mask for transmit ON/OFF defines the transient period(s) allowed between transmit OFF power as defined in sub-clause 6.3.2 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.

6.3.3.2.2
Test applicability
This test case applies to all types of NR UE release 15 and forward.

6.3.3.2.3
Minimum conformance requirements
The general ON/OFF time mask defines the observation period between transmit OFF and ON power and between transmit ON and OFF power for each SCS. ON/OFF scenarios include : the beginning or end of DTX, measurement gap, contiguous, and non-contiguous transmission, etc

The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
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Figure 6.3.3.2.3-1: General ON/OFF time mask for NR UL transmission in FR1

The normative reference for this requirement is TS 38.101-1 [2] clause 6.3.3.2.

6.3.3.2.4
Test description
6.3.3.2.4.1
Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in table 6.3.3.2.4.1-1. 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 6.3.3.2.4.1-1: 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] 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.3.1.1.1 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 6.3.3.2.4.1-1.

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 6.3.3.2.4.3.

6.3.3.2.4.2
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 6.3.3.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is  such that the UE transmits on slots 8 for15kHz SCS, on slots 8 and 18 for 30kHz SCS and on slots 17 and 37 for 60kHz SCS.

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.
6.3.3.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exceptions.

Table 6.3.3.2.4.3-1: 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
	-100
	
	

	}
	
	
	


Table 6.3.3.2.4.3-2: Void
	


Table 6.3.3.2.4.3-3: TDD-UL-DL-Config

	Derivation Path: TS 38.508-1[5], Table 4.6.3-192

	Information Element
	Value/remark
	Comment
	Condition

	TDD-UL-DL-ConfigCommon ::= SEQUENCE {
	
	
	

	  referenceSubcarrierSpacing
	SubcarrierSpacing
	
	

	  pattern1 SEQUENCE {
	
	
	

	    dl-UL-TransmissionPeriodicity
	ms5
	
	FR1

	
	ms10
	
	FR1_15kHz

	    nrofDownlinkSlots
	6
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	14
	
	FR1_60kHz

	    nrofDownlinkSymbols
	10
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	12
	
	FR1_60kHz

	    nrofUplinkSlots
	3
	
	FR1_15kHz,FR1_30kHz

	
	4
	
	FR1_60kHz

	    nrofUplinkSymbols
	4
	
	FR1_30kHz

	
	2
	
	FR1_15kHz,

	
	8
	
	FR1_60kHz

	
	
	
	

	  }
	
	
	

	  pattern2
	Not present
	
	

	}
	
	
	


Table 6.3.3.2.4.3-4: PUSCH-TimeDomainResourceAllocationList

	Derivation Path: TS 38.508-1[5], Table 4.6.3-122

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-TimeDomainResourceAllocationList ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF { 
	2 entries
	
	

	  PUSCH-TimeDomainResourceAllocation[1] SEQUENCE  {
	
	
	

	    k2
	4
	
	FR1_15kHz,FR1_30kHz

	
	6
	
	FR1_60kHz

	    mappingType
	typeA
	
	

	  startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	  PUSCH-TimeDomainResourceAllocation[2] SEQUENCE  {
	
	addressed by Msg3 PUSCH time resource allocation field of the Random Access Response acc. to TS 38.213 [22] Table 8.2-1.
	

	    k2
	2
	K2+ Δ=4 acc. to TS 38.214 [21] Table 6.1.2.1.1-5

(NOTE 1)
	FR1_15kHz

	
	6
	K2+ Δ=9 acc. to TS 38.214 [21] Table 6.1.2.1.1-5

(NOTE 1)
	FR1_30kHz

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	}
	
	
	

	NOTE 1:
Values are chosen so that first slot of a TDD-UL-DL slot configuration period can be used for the Random Access Response and the last slot (of the same or another period) for the corresponding Msg3.


	Condition
	Explanation

	FR1_15kHz
	FR1 is used under the test. SCS is set to 15kHz.

	FR1_30kHz
	FR1 is used under the test. SCS is set to 30kHz.

	FR1_60kHz
	FR1 is used under the test. SCS is set to 60kHz.


Table 6.3.3.2.4.3-5: ServingCellConfigCommon

	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	SCS_15kHz

	
	21
	
	SCS_30kHz

	}
	
	
	


	Condition
	Explanation

	SCS_15kHz
	SCS=15kHz for SS/PBCH block

	SCS_30kHz
	SCS=30kHz for SS/PBCH block


6.3.3.2.5
Test requirement
The requirement for the power measured in steps 2, 3 and 4 of the test procedure shall not exceed the values specified in Table 6.3.3.2.5-1.

Table 6.3.3.2.5-1: 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
	-3.6
	0.4
	1.4
	2.7
	3.6
	4.4
	5.7
	6.7
	N/A
	N/A
	N/A
	N/A

	Measured power for CP-OFDM
	30
	-4.2
	-0.8
	1.2
	2.5
	3.5
	4.3
	5.7
	6.6
	7.5
	8.8
	9.3
	9.8

	
	60
	N/A
	-1.2
	1.0
	2.2
	3.3
	4.2
	5.5
	6.5
	7.4
	8.7
	9.2
	9.7

	ON Power Tolerance
	± (9+TT)dB

	NOTE 1:
TT for each frequency and channel bandwidth is specified in Table 6.3.3.2.5-2

	
	
	

	
	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	

	

	

	

	

	

	

	
	
	
	

	
	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	
	

	

	

	

	

	

	

	

	

	

	


	
	
	

	

	

	

	

	

	

	

	
	
	
	

	
	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	
	

	

	

	

	

	

	

	

	

	

	


	


Table 6.3.3.2.5-2: 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 6.3.3.2.5-3: 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


6.3.3.3
Transmit power time mask for slot and short or subslot boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
6.3.3.4
PRACH time mask

6.3.3.4.1
Test purpose
To verify that the PRACH time mask meets the requirements given in 6.3.3.4.5.

The time mask for PRACH time mask defines the  transient period(s)allowed between transmit OFF power and transmit ON power when transmitting the PRACH.

Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel
6.3.3.4.2
Test applicability
This test case applies to all types of NR UE release 15 and forward.

6.3.3.4.3
Minimum conformance requirements
The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 6.3.3.4.3-1. The measurement period for different PRACH preamble format is specified in Table 6.3.3.4.3-1.

Table 6.3.3.4.3-1: PRACH ON power measurement period 

	PRACH preamble format
	SCS (kHz)
	Measurement period (ms)

	0
	1.25
	0.903125

	1
	1.25
	2.284375

	2
	1.25
	3.352604

	3
	5
	0.903125

	A1
	15
	0.142708

	
	30
	0.071354

	A2
	15
	0.285417

	
	30
	0.142708

	A3
	15
	0.428125

	
	30
	0.2140625

	B1
	15
	0.140365

	
	30
	0.070182

	B4
	15
	0.83046875

	
	30
	0.415234375

	A1/B1
	15
	0.142708 ms for first six occasion
0.140365 ms for the last occasion

	
	30
	0.071354 ms for first six occasion
0.070182 ms for the last occasion

	A2/B2
	15
	0.285417 ms for first two occasion
0.278385 ms for the third occasion

	
	30
	0.142708 ms for first two occasion
0.1391925 ms for the third occasion

	A3/B3
	15
	0.428125 ms for the first occasion
0.41640625 ms for the second occasion

	
	30
	0.2140625 ms for the first occasion
0.208203125 ms for the second occasion

	C0
	15
	0.10703125

	
	30
	0.053515625

	C2
	15
	0.333333

	
	30
	0.166667

	NOTE:
For PRACH on PRACH occasion start from the beginning of 0.5ms or span the boundary of 0.5ms of the subframe, the measurement period will plus 0.032552μs
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Figure 6.3.3.4.3-1: PRACH ON/OFF time mask

The normative reference for this requirement is TS 38.101-1 [2] clause 6.3.3.4.

6.3.3.4.4
Test description
6.3.3.4.4.1
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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3.3.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.3.4.4.1-1: 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
	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
	SCS defined in TS 38.211 [8] subclause 6.3.3.2 determined by PRACH Configuration Index for long sequence

Lowest , Highest for short sequence

	PRACH preamble format

	
	Paired Spectrum
	Unpaired Spectrum

	PRACH Configuration Index for test point 1
	4 (long sequence)
	12 (long sequence)

	PRACH Configuration Index for test point 2
	160 (short sequence)
	123 (short sequence)


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 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.
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 [5] clause 4.5. Message contents are defined in clause 6.3.3.4.4.3.

6.3.3.4.4.2
Test procedure

1.
The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.

2.
The UE shall send the signalled preamble to the SS.
3.
The SS measure the UE transmission OFF power during the slot preceding the PRACH preamble excluding a transient period of 10 µs according to Figure 6.3.3.4.3-1.

4.
Measure the output power of the transmitted PRACH preamble according to Figure 6.3.3.4.3-1.

5.
Measure the UE transmission OFF power, starting 10 µs after the PRACH preamble ends for a measurement period.

6.3.3.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6.3 with the following exceptions:

Table 6.3.3.4.4.3-1: RACH-ConfigGeneric: PRACH measurement

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	4
	Paired Spectrum
	PRACH Format 0

	
	160
	Paired Spectrum
	PRACH Format A3

	
	12
	Unpaired Spectrum
	PRACH Format 0

	
	123
	Unpaired Spectrum
	PRACH Format A3

	  powerRampingStep
	dB0
	
	

	}
	
	
	


Table 6.3.3.4.4.3-2: ServingCellConfigCommonSIB: PRACH measurement

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	32
	
	

	}
	
	
	


6.3.3.4.5
Test requirement

The requirement for the power measured in steps (3), (4) and (5) of the test procedure shall not exceed the values specified in Table 6.3.3.4.5-1.

Table 6.3.3.4.5-1: PRACH time mask

	
	Channel bandwidth / minimum output power / 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

	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 PRACH Transmission ON Measured Power
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm
	-1 dBm

	ON Power Tolerance 
	± (9+TT)dB

	NOTE 1: 
TT for each frequency and channel bandwidth is specified in Table 6.3.3.4.5-2


Table 6.3.3.4.5-2: Test Tolerance (Transmit OFF power and PRACH time mask)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB


6.3.3.5
Void
6.3.3.6
SRS time mask

6.3.3.6.1
Test purpose
To verify that the SRS time mask meets the requirements given in 6.3.3.6.5.

The time mask for SRS time mask defines the transient period(s) allowed between transmit OFF power and transmit ON power when transmitting the SRS.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.

6.3.3.6.2
Test applicability
This test case applies to all types of NR UE release 15 and forward.

6.3.3.6.3
Minimum conformance requirements
For SRS transmission mapped to one OFDM symbol, the ON power is defined as the mean power over the symbol duration excluding any transient period; Figure 6.3.3.6.3-1
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Figure 6.3.3.6.3-1: Single SRS time mask for NR UL transmission

For SRS transmission mapped to two OFDM symbols the ON power is defined as the mean power for each symbol duration excluding any transient period. See Figure 6.3.3.6.3-2 
[image: image4.emf]SRS

End of OFF power 

requirement

Start of OFF power 

requirement

SRS ON power requirement on consecutive NR symbols

10µs

Transient period

10µs

Transient period

SRS SRS SRS


Figure 6.3.3.6.3-2: Consecutive SRS time mask for the case when no power change is required

When power change between consecutive SRS transmissions is required, then Figure 6.3.3.6.3-3 and Figure 6.3.3.6.3-4 apply.
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Figure 6.3.3.6.3-3: Consecutive SRS time mask for the case when power change is required and when 15kHz and 30kHz SCS is used in FR1
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Figure 6.3.3.6.3-4: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR1
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Figure 6.3.3.6-5: FR1 Time mask for 15 kHz and 30 kHz SCS for the case when consecutive SRS switching usage is between antenna switching & other sets

where “other sets” belongs to a “usage set” other than the set for antenna switching. The usage sets for SRS switching are defined in section 6.2 of TS 38.214 [12].

The above transient period applies to all the transmit CCs in CA with the CC sounding SRS. UE RF requirements do not apply during this transient period.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.3.3.6.

6.3.3.6.4
Test description
6.3.3.6.4.1
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 6.3.3.6.4.1-1. 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 6.3.3.6.4.1-1: 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

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

	SRS configuration
	Paired Spectrum
	Unpaired Spectrum

	c-SRS (SRS bandwidth configuration)
	7 (24 RB for BW 5 MHz)

14 (52 RB for BW 10 MHz)

20 (76 RB for BW 15 MHz)

25 (104 RB for BW 20 MHz)

33 (132 RB for BW 25 MHz)

42 (160 RB for BW 30 MHz)

51 (216 RB for BW 40MHz)

60 (264 RB for BW 50MHz)

for SCS 15 KHz
	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)

60 (for BW 50MHz)

for SCS 15 KHz

	
	1 (8 RB for BW 5 MHz)

7 (24 RB for BW 10 MHz)

10 (36 RB for BW 15 MHz)

13 (48 RB for BW 20 MHz)

17 (64 RB for BW 25 MHz)

20 (76 RB for BW 30 MHz)

25 (104 RB for BW 40MHz)

33 (132 RB for BW 50MHz)

42 (160 RB for BW 60MHz)

51 (216 RB for BW 80MHz)

56 (240 RB for BW 90MHz)

63 (272 RB for BW 100MHz)

for SCS 30 KHz
	1 (for BW 5 MHz)

6 (for BW 10 MHz)

10 (for BW 15 MHz)

12 (for BW 20 MHz)

17 (for BW 25 MHz)

20 (for BW 30 MHz)

25 (for BW 40MHz)

30 (for BW 50MHz)

40 (for BW 60MHz)

51 (for BW 80MHz)

53 (for BW 90MHz)

61 (for BW 100MHz)

for SCS 30 KHz

	
	1 (8 RB for BW 10 MHz)

4 (16 RB for BW 15 MHz)

7 (24 RB for BW 20 MHz)
8 (28 RB for BW 25 MHz)
10 (36 RBfor BW 30 MHz)

13 (48 RB for BW 40MHz)

17 (64 RB for BW 50MHz)

20 (76 RB for BW 60MHz)

25 (104 RB for BW 80MHz)

29 (120 RB for BW 90MHz)

33 (132 RB for BW 100MHz)

for SCS 60 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
	0
	0

	b-hop
	3
	0

	freqDomainPosition
	0
	0

	SRS-PeriodicityAndOffset
	sl5

for SCS 15 KHz
	sl5

for SCS 15 KHz

	
	sl10

for SCS 30 KHz
	sl10

for SCS 30 KHz

	
	sl20

for SCS 60 KHz
	sl20

for SCS 60 KHz

	transmissionComb
	0
	0

	cyclicShift
	0
	0

	startPosition
	0 for SCS 15 KHz
	0 for SCS 15 KHz

	
	1 for SCS 30 KHz
	1 for SCS 30 KHz

	
	3 for SCS 60 KHz
	3 for SCS 60 KHz

	nrofSymbols
	n1 for SCS 15 KHz
	n1 for SCS 15 KHz

	
	n2 for SCS 30 KHz
	n2 for SCS 30 KHz

	
	n4 for SCS 60 KHz
	n4 for SCS 60 KHz

	

	
	

	
	

	
	

	
	

	
	
	

	
	
	









	
	
	













	
	
	











	
	
	

	
	
	

	
	
	

	
	

	


	
	

	


	
	

	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 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.
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 [5] clause 4.5. Message contents are defined in clause 6.3.3.6.4.3.

6.3.3.6.4.2
Test procedure

1.
The SS measure the UE transmission OFF power during the 13 OFDM symbols for 15kHz SCS, 12 OFDM symbols for 30kHz SCS and 10 OFDM symbols for 60kHz SCS, preceding the SRS symbol excluding a transient period of 10 μs.
2.
Measure the output power of the transmitted SRS transmission during 1 OFDM symbols for 15kHz SCS, 2 OFDM symbols for 30kHz SCS and 4 OFDM symbols for 60kHz SCS.
3.
Measure the UE transmission OFF power during the slot following the SRS under test, excluding a transient period of 10 µs

6.3.3.6.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6. 3 with the following exceptions:
Table 6.3.3.6.4.3-0: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1[5], Table 4.6.3-7C

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  srs-Config
	SRS-Config in Table 6.3.3.6.4.3-1
	
	

	}
	
	
	


Table 6.3.3.6.4.3-1: SRS-Config: SRS time mask measurement
	Derivation Path: TS 38.508-1[5], Table 4.6.3-182

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	
	
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	1 entry
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	    resourceType CHOICE {
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	      periodic SEQUENCE {
	
	
	

	      }
	
	
	

	    }
	
	
	

	
	
	
	

	    alpha
	alpha08
	
	

	    p0
	-100
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	  }
	
	
	

	
	
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	1 entry
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	    resourceMapping SEQUENCE {
	
	
	

	      startPosition
	0
	
	SCS 15k

	
	1
	
	SCS 30k

	
	3
	
	SCS 60k

	      nrofSymbols
	n1
	
	SCS 15k

	
	n2
	
	SCS 30k

	
	n4
	
	SCS 60k

	      repetitionFactor
	n1
	
	

	    }
	
	
	

	
	
	
	

	
	
	
	

	    freqHopping SEQUENCE {
	
	
	

	      c-SRS
	
	
	

	
	7 (for BW 5 MHz)

14 (for BW 10 MHz)

20 (for BW 15 MHz)

25 (for BW 20 MHz)

33 (for BW 25 MHz)

42 (for BW 30 MHz)

51 (for BW 40MHz)

60 (for BW 50MHz)
	
	Paired Spectrum for SCS 15 KHz

	
	1 (for BW 5 MHz)

7 (for BW 10 MHz)

10 (for BW 15 MHz)

13 (for BW 20 MHz)

17 (for BW 25 MHz)

20 (for BW 30 MHz)

25 (for BW 40MHz)

33 (for BW 50MHz)

42 (for BW 60MHz)

51 (for BW 80MHz)

56 (for BW 90MHz)
	
	Paired Spectrum for SCS 30 KHz

	
	1 (for BW 10 MHz)

4 (for BW 15 MHz)

7 (for BW 20 MHz)

8 (for BW 25 MHz)

10 (for BW 30 MHz)

13 (for BW 40MHz)

17 (for BW 50MHz)

20 (for BW 60MHz)

25 (for BW 80MHz)

29 (for BW 90MHz)

33 (for BW 100MHz)
	
	Paired Spectrum for SCS 60 KHz

	
	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)

60 (for BW 50MHz)
	
	Unpaired Spectrum
for SCS 15 KHz

	
	1 (for BW 5 MHz)

6 (for BW 10 MHz)

10 (for BW 15 MHz)

12 (for BW 20 MHz)

17 (for BW 25 MHz)

20 (for BW 30 MHz)

25 (for BW 40MHz)

30 (for BW 50MHz)

40 (for BW 60MHz)

51 (for BW 80MHz)

53 (for BW 90MHz)

61 (for BW 100MHz)
	
	Unpaired Spectrum
for SCS 30 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)
	
	Unpaired Spectrum
for SCS 60 KHz

	      b-SRS
	0
	
	

	      b-hop
	3
	
	Paired Spectrum

	
	0
	
	Unpaired Spectrum

	    }
	
	
	

	
	
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	        periodicityAndOffset-p CHOICE{
	
	
	

	          sl5
	4
	
	SCS 15 KHz

	          sl10
	8
	
	SCS  30KHz

	          sl20
	16
	
	SCS 60 KHz

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	  }
	
	
	

	
	
	
	

	}
	
	
	


Table 6.3.3.6.4.3-2: ServingCellConfigCommon

	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	SCS_15kHz

	
	21
	
	SCS_30kHz

	}
	
	
	


	Condition
	Explanation

	SCS_15kHz
	SCS=15kHz for SS/PBCH block

	SCS_30kHz
	SCS=30kHz for SS/PBCH block


6.3.3.6.5
Test requirement
The requirement for the power measured in steps (1), (2) and (3) of the test procedure shall not exceed the values specified in Table 6.3.3.6.5-1.
Table 6.3.3.6.5-1: SRS time mask
	
	SCS [kHz]
	Channel bandwidth / minimum output power / 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

	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 SRS Transmission ON Measured power
	15
	-3.8
	-0.4
	1.2
	2.6
	3.6
	4.4
	5.7
	6.6
	N/A
	N/A
	N/A
	N/A

	
	30
	-5.6
	-0.8
	1.0
	2.2
	3.5
	4.2
	5.6
	6.6
	7.5
	8.8
	9.2
	9.8

	
	60
	N/A
	-2.5
	0.5
	2.2
	2.9
	4.0
	5.2
	6.5
	7.2
	8.6
	9.2
	9.6

	ON Power Tolerance
	± (9+TT)dB

	NOTE 1: TT for each frequency and channel bandwidth is specified in Table 6.3.3.6.5-2

	
	
	

	
	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

	


Table 6.3.3.6.5-2: Test Tolerance (Transmit OFF power and SRS time mask)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB


6.3.3.7
PUSCH-PUCCH and PUSCH-SRS time masks
No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
6.3.3.8
Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.

6.3.3.9
Transmit power time mask for consecutive short subslot  transmissions boundaries

No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.

6.3.4
Power control

6.3.4.1
General

The requirements on power control accuracy apply under normal conditions.

6.3.4.2
Absolute power tolerance

Editor’s Note:

- SA Generic procedures with condition NR in TS 38.508-1 [5] is FFS.

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

-  Message Contents are tentative pending review of values for p0-NominalWithGrant 
-  Test requirement is TBD

-  Test Tolerance is TBD for SCS60, needs to be higher due to shorter measurement period forced by UL-DL Config.

6.3.4.2.1
Test purpose
To verify the ability of the UE transmitter 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 .
6.3.4.2.2
Test applicability
This test case applies to all types of NR UE release 15 and forward.

6.3.4.2.3
Minimum conformance requirements
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame(1ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20ms. The tolerance includes the channel estimation error.

The minimum requirement specified in Table 6.3.4.2.3-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-clause 6.2.1.

Table 6.3.4.2.3-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal
	± 9.0 dB


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3.4.2

6.3.4.2.4
Test description
6.3.4.2.4.1
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 6.3.4.2.4.1-1. 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 6.3.4.2.4.1-1: 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
	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.3.1.1.1 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 6.3.4.2.4.1-1 and Table 6.3.4.2.4.1-2

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 6.3.4.2.4.3. Note that PDCCH DCI format 0_1 sent after resetting uplink power with RRC Connection Reconfiguration, should have TPC command 0dB.

6.3.4.2.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.4.2.4.1-1 and Table 6.3.4.2.4.1-2. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Measure the initial output power of the first sub-frame (1ms) of UE PUSCH first transmission.

3.
Repeat for the two test points as indicated in section 6.3.4.2.4.3. The timing of the execution between the two test points shall be larger than 20ms.
6.3.4.2.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exceptions:

Table 6.3.4.2.4.3-1: UplinkPowerControlCommon: Test point 1

	Derivation Path: TS 38.508-1 [5] subclause 4.6.3 Table 4.6.3-119 PUSCH-ConfigCommon

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-114
	Test point 1 to verify a UE relative low initial power transmission
	

	}
	
	
	


Table 6.3.4.2.4.3-2: UplinkPowerControlCommon: Test point 2

	Derivation Path: TS 38.508-1 [5] subclause 4.6.3 Table 4.6.3-119 PUSCH-ConfigCommon

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-100
	Test point 2 to verify a UE relative high initial power transmission
	

	}
	
	
	


Table 6.3.4.2.4.3-3: 
	


Table 6.3.4.2.4.3-4: ServingCellConfigCommon

	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	SCS_15kHz

	
	21
	
	SCS_30kHz

	}
	
	
	


	Condition
	Explanation

	SCS_15kHz
	SCS=15kHz for SS/PBCH block

	SCS_30kHz
	SCS=30kHz for SS/PBCH block


6.3.4.2.5
Test requirement
The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.4.2.5-1 and 6.3.4.2.5-2.

Table 6.3.4.2.5-1: 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
	-17.6
	-14.4
	-12.6
	-11.3
	-10.4
	-9.6
	-8.3
	-7.3
	N/A
	N/A
	N/A
	N/A

	
	SCS30
	-18.2
	-14.8
	-12.8
	-11.5
	-10.5
	-9.7
	-8.3
	-7.4
	-6.5
	-5.2
	-4.7
	-4.2

	
	SCS60
	
	-15.2
	-13.0
	-11.8
	-10.7
	-9.8
	-8.5
	-7.5
	-6.6
	-5.3
	-4.8
	-4.3

	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 6.3.4.2.5-3.

	
	

	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	


	



Table 6.3.4.2.5-2: 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
	-3.6
	0.4
	1.4
	2.7
	3.6
	4.4
	5.7
	6.7
	N/A
	N/A
	N/A
	N/A

	
	SCS30
	-4.2
	-0.8
	1.2
	2.5
	3.5
	4.3
	5.7
	6.6
	7.5
	8.8
	9.3
	9.8

	
	SCS60
	N/A
	-1.2
	1.0
	2.2
	3.3
	4.2
	5.5
	6.5
	7.4
	8.7
	9.2
	9.7

	Power tolerance
	± (9+TT)dB

	Note 1:
The higher power limit shall not exceed the maximum output power requirements defined in sub-clause 6.2.1.3

Note 2:
TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.2.5-3.

	
	

	
	

	

	

	

	

	

	

	

	

	

	

	


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	


	



Table 6.3.4.2.5-3: 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
	
	[TBD]
	[TBD]
	[TBD]


