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<Start of changes>
[bookmark: _Toc59650043][bookmark: _Toc61357307][bookmark: _Toc61359081][bookmark: _Toc67916019][bookmark: _Toc83720623][bookmark: _Toc90916479][bookmark: _Toc90916676][bookmark: _Toc90917432]6.2F	Transmitter power for shared spectrum channel access
[bookmark: _Toc83720624][bookmark: _Toc90916480][bookmark: _Toc90916677][bookmark: _Toc90917433]6.2F.1	UE maximum output power for shared spectrum channel access
Editor’s Note: This test is incomplete. The following aspects are not yet determined:
- No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4. Testing with 1.5dB MPR has been covered in [6.2F.2].
- MU and TT for >6GHz (band n96).
- RMC in Annex A.
- Test coverage for UL-MIMO
- Message exceptions
- Test state and generic procedure are TBD in 38.508-1
6.2F.1.1	Test purpose
Same test purpose as in 6.2.1.1
6.2F.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR standalone shared spectrum channel access.
6.2F.1.3	Minimum conformance requirements
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of shared spectrum channel access carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2F.1.3-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	
	
	20
	+2/-3

	n96
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 5 is default power class unless otherwise stated.



The UE operating shall meet the following additional requirements for maximum mean transmission power density specified in Table 6.2F.1.3-2 when NS is signaled and when transmission overlaps with any portion of the specified frequency range.  In case transmission overlaps multiple frequency ranges, the lowest power density requirement applies.
Table 6.2F.1.3-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n46
	NS_28
	20, 40, 60, 80
	5150 – 5350
	10

	
	
	
	5470 – 5725
	

	
	NS_29
	20
	5170 – 5330
	10

	
	
	
	5490 – 5730
	

	
	
	40
	5170 – 5330
	7

	
	
	
	5490 – 5730
	

	
	
	60, 80
	5170 – 5330
	4

	
	
	
	5490 – 5730
	

	
	NS_30
	20, 40, 60, 80
	5150 – 5350
	11

	
	
	
	5470 – 5725
	

	
	NS_31
	20
	5150 - 5230
	10

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	40
	5150 - 5230
	7

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	60, 80
	5150 - 5230
	4

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	



The normative reference for this requirement is TS 38.101-1 [2] clause 6.2F.1.
6.2F.1.4	Test description
6.2F.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 that are restricted to shared channel access. 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 6.2F.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 6.2F.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.3.1.1.1 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 6.2F.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 6.2F.1.4.3.
6.2F.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 6.2F.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.
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 mean power of the UE 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. Symbols with transient periods are not under test. 
6.2F.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions.
FFS
6.2F.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 6.2F.1.5-1.
Table 6.2F.1.5-1: Maximum Output Power test requirement for Power Class 5
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	
	
	20
	+2+TT/-3-TT

	n96
	
	
	
	
	
	
	20
	+2+TT/-3-TT

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 5 is default power class unless otherwise stated.



Table 6.2F.1.5-2: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 5.925GHz
	5.925GHz < f ≤ 7.125GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB
	1.0 dB
	TBD

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB
	1.0 dB
	TBD



For the UE which supports inter-band NR CA configuration, SUL configuration or inter-band EN-DC configuration, ΔTIB,c as specified in 6.2A.4.0.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 [4] clause 6.2B.4.2 for EN-DC applies. Unless otherwise stated, ΔTIB,c is set to zero. In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
Editor's note [IS]: s.t. missing???

[bookmark: _Toc59650052][bookmark: _Toc61357316][bookmark: _Toc61359090][bookmark: _Toc67916028][bookmark: _Toc75533572][bookmark: _Toc75819458][bookmark: _Toc76508302][bookmark: _Toc76717252][bookmark: _Toc83293893][bookmark: _Toc84334932]<Unchanged Text Skipped>
6.2F.3.3	Minimum conformance requirements
[bookmark: _Toc59650051][bookmark: _Toc61357315][bookmark: _Toc61359089][bookmark: _Toc67916027][bookmark: _Toc75533571][bookmark: _Toc75819457][bookmark: _Toc76508301][bookmark: _Toc76717251][bookmark: _Toc83293892][bookmark: _Toc84334931]6.2F.3.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique 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 field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2F.1.3-1. Unless stated otherwise, the total reduction to UE maximum output power is max (MPR, A-MPR) where MPR is defined in clause 6.2F.2.
Table 6.2F.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2F.3.3.1-1A.
Table 6.2F.3.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (clause)

	NS_01
	
	n46, n96
	20, 40, 60, 80
	
	N/A

	NS_28
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3.2

	NS_29
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3.3

	NS_30
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3.4

	NS_31
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3.5

	NS_53
	
	n96
	20, 40, 60, 80
	
	6.2F.3.3.6

	NS_54
	
	n96
	20, 40, 60, 80
	
	6.2F.3.3.7

	NOTE 1:	The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.



[The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
Table 6.2F.3.3.1-1A: Mapping of network signalling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n46
	NS_01
	NS_28
	NS_29
	NS_30
	NS_31
	
	
	

	n96
	NS_01
	NS_53
	NS_54
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [6].



<Unchanged Text Skipped>
6.2F.3.3.5	A-MPR for NS_31
When "NS_31" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.3.5-1.
Table 6.2F.3.3.5-1: A-MPR for NS_31 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 4.0
	≤ 6.5

	
	16 QAM
	
	≤ 4.0
	≤ 6.5

	
	64 QAM
	
	≤ 4.0
	≤ 6.5

	
	256 QAM
	
	≤ 5.0
	≤ 6.5

	CP-OFDM
	QPSK
	
	≤ 5.5
	≤ 6.5

	
	16 QAM
	
	≤ 5.5
	≤ 7.0

	
	64 QAM
	
	≤ 5.5
	≤ 7.0

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centred at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5745, 5765, 5785, and 5805 MHz.
NOTE 3:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 2.



<Unchanged Text Skipped>
6.2F.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 Table 6.2F.3.5-1.
Table 6.2F.3.5-1: Test requirement for Power Class 5
	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 (dBm)

	TBD
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.2F.3.5-2.



Table 6.2F.3.5-2: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 5.925GHz
	5.925GHz < f ≤ 7.125GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB
	1.0 dB
	TBD

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB
	1.0 dB
	TBD



For the UE which supports inter-band NR CA configuration, SUL configuration or inter-band EN-DC configuration, ΔTIB,c as specified in 6.2A.4.0.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 [4] clause 6.2B.4.2 for EN-DC applies. Unless otherwise stated, ΔTIB,c is set to zero. In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
[Editor's note [IS]: s.t. missing???]

[bookmark: _Toc27477939][bookmark: _Toc36226632][bookmark: _Toc44323889][bookmark: _Toc52990072][bookmark: _Toc60823271][bookmark: _Toc60825193][bookmark: _Toc69306090]<Unchanged Text Skipped>
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.

[bookmark: _Toc27477942][bookmark: _Toc36226635][bookmark: _Toc44323892][bookmark: _Toc52990075][bookmark: _Toc60823274][bookmark: _Toc60825196][bookmark: _Toc69306093][bookmark: _Toc69309837][bookmark: _Toc76020152][bookmark: _Toc83720631][bookmark: _Toc90916489][bookmark: _Toc90916686][bookmark: _Toc90917442][bookmark: _Toc27477943][bookmark: _Toc36226636][bookmark: _Toc44323893][bookmark: _Toc52990076][bookmark: _Toc60823275][bookmark: _Toc60825197][bookmark: _Toc69306094][bookmark: _Toc69309838][bookmark: _Toc76020153][bookmark: _Toc83720632][bookmark: _Toc90916490][bookmark: _Toc90916687][bookmark: _Toc90917443]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
[bookmark: _Toc27477944][bookmark: _Toc36226637][bookmark: _Toc44323894][bookmark: _Toc52990077][bookmark: _Toc60823276][bookmark: _Toc60825198][bookmark: _Toc69306095]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.


[bookmark: _Toc45888194][bookmark: _Toc45888793][bookmark: _Toc59650095][bookmark: _Toc61357358][bookmark: _Toc61359132]<Unchanged Text Skipped>
6.3A.3.0.3.2	Time mask for switching between two uplink carriers
In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1 with uplink assigned to two NR bands, the switching time mask specified in this clause is applicable for an uplink band pair of an inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [10], where NR UL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB boosting on the maximum output power when the capability uplinkTxSwitchingPowerBoosting is present and the IE uplinkTxSwitchingPowerBoosting is enabled, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.
The switching periods described in Figure 6.3A.3.0.3.2-1a and Figure 6.3A.3.0.3.2-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. 
[image: ]
Figure 6.3A.3.0.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 1

[image: ]
Figure 6.3A.3.0.3.2-1b: Time mask for switching between UL carrier 1 and UL Carrier 2, where the switching period is located in carrier 2

<Unchanged Text Skipped>
6.3A.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exceptions.
Table 6.3A.3.1.43.1.3-1: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[5], Table 4.6.3-90

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-100
	
	

	}
	
	
	



Table 6.3A.3.1.4.3-2: 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 6.3A.3.1.4.3-3: 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 6.3A.3.12.4.3-45: 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



Table 6.3A.3.12.4.3-56: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



Table 6.3A.3.12.4.3-67: P-Max
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-89

	Information Element
	Value/remark
	Comment
	Condition

	P-Max
	23
	
	



[bookmark: _Hlk70609196]Table 6.3A.3.12.4.3-78:  FrequencyInfoUL-SIB
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	20
	
	



<Unchanged Text Skipped>
6.3C.4.2.5	Test requirement
Each UE power step measured in the test procedure 6.3.4.3.4.2 should satisfy the test requirements specified in Table 6.3C.4.2.5-1 thru 6.3C.4.2.5-5.
To account for RF Power amplifier mode changes 2 exceptions are allowed for each of ramping up and ramping down test patterns. For these exceptions the power tolerance limit is a maximum of ± (6.0 + TT) dB. If there is an exception in the power step caused by the RB change for all test patterns (A, B, C) then fail the UE.
Table 6.3C.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 sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 15
	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 Sub-frames
Pattern B the position of RB uplink allocation change is after 20 active uplink Sub-frames
Pattern C the position of RB uplink allocation change is after 30 active uplink Sub-frames
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3C.1.



Table 6.3C.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 (Down)
	Power step size range (Down)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	15
	
	Sub-frames 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)

	
	
	Sub-frames 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 Sub-frames
Pattern B the position of RB uplink allocation change is after 20 active uplink Sub-frames
Pattern C the position of RB uplink allocation change is after 30 active uplink Sub-frames
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3C.1.



Table 6.3C.4.2.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz 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]

	
	
	Subframes 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)

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

	
	
	Subframes 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)

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

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 50
	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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3C.1.



Table 6.3C.4.2.5-4: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz ramp down sub-test
	Test SCS [kHz]
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Down)
	Power step size range (Down)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes 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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3C.1.



Table 6.3C.4.2.5-5: 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 or Down)
	Power step size range (Up or Down)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

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

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

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

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

	10,15,20, 25,30,40
	
	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)

	Note 1:	The starting resource block shall be RB# 0.
Note 2:	TT=0.7dB
Note 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3C.1.
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6.3D.3.4.2	Test procedure
1.	SS sends uplink scheduling information via PDCCH DCI format 0_1 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 8 for15kHz SCS, on slots 8 and 18 for 30kHz SCS and on slots 17 and 37 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.	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 PUMAXPUMAX  level.

<Unchanged Text Skipped>
6.4.2.1a.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1a.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1a.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4.2.1a.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	64 QAM 
	%
	[10] + TT

	256 QAM
	%
	[8] + TT

	Note 1:	TT is defined in Table 6.4.2.1a.5-2.



Table 6.4.2.1a.5-2: Test Tolerance
	
Parameter
	Unit
	Average EVM Level

	64 QAM 
	%
	0

	256 QAM
	%
	0.3 for 15 dBm < PUL
0.8 for -25 dBm < PUL≤ 15 dBm
1.1 for -40dBm ≤ PUL ≤ -25dBm
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6.4.2.2.3	Minimum conformance requirements
Carrier leakage is an additive sinusoid waveform whose frequency is the same as the modulated waveform carrier frequency. The measurement interval is one slot in the time domain.
In the case that uplink sharing, the carrier leakage may have 7.5 kHz shift with the carrier frequency.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1.
Table 6.4.2.2.3-1: Requirements for Carrier Leakage
	Parameter
	Relative Limit (dBc)

	Output power > 10 dBm 
	-28

	0 dBm ≤ Output power ≤ 10 dBm
	-25

	-30 dBm ≤ Output power < 0 dBm
	-20

	-40 dBm ≤ Output power < -30 dBm
	-10



The normative reference for this requirement is TS 38.101-1 [2] clause 6.4.2.2.


<Unchanged Text Skipped>

6.5.2.3.4.2	Test procedure
[bookmark: _Hlk504022470][bookmark: _Hlk504022648]1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 [0_1] for C_RNTI to schedule the UL RMC according to the applicable test configuration table in clause 6.2.3.4.1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
[bookmark: _Hlk504022682]2.	Send continuously uplink power control "up" commands in the 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 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 applicable table from Table 6.2.3.5-1 to Table 6.2.3.5-35. The period of measurement shall be at least the continuous duration one sub-frame (1ms). For TDD slots with transient periods are not under test.
4.	Measure the power of the transmitted signal with a measurement filter of bandwidths according to applicable test configuration tables in subclause 6.5.2.3.5. The centre frequency of the filter shall be stepped in continuous steps according to the applicable test requirement table. The measured power shall be recorded for each step. The measurement period shall capture the active TSs.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration Table 6.2.3.4.1-1 through 6.2.3.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

<Unchanged Text Skipped>
6.5.3.3.5.15	Test requirement (network signalling value “NS_47”)
Table 6.5.3.3.5.15-1: Additional requirement for "NS_47"
	Frequency band
(MHz)
	Channel bandwidth (MHz) /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	30
	

	2530 ≤ f ≤ 2535
	-25
	1 MHz

	2505 ≤ f ≤ 2530
	-30
	1 MHz
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6.5A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exception.
Table 6.5A.1.1.4.3-1: FrequencyInfoUL-SIB for inter-band CA
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	20
	
	Power class 3 and Inter-band CA



Table 6.5A.1.1.4.3-21: FrequencyInfoUL-SIB for intra-band contiguous CA (contiguous RB allocation)
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	15
	
	Power class 3 and Bandwidth class B

	
	10
	
	Power class 3 and Bandwidth class C



<Unchanged Text Skipped>
6.5A.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with following exception.
Table 6.5A.2.2.1.4.3-1: FrequencyInfoUL-SIB
	Derivation Path: TS 38.508-1 [5] Table 4.6.3-62 FrequencyInfoUL-SIB

	Information Element
	Value/remark
	Comment
	Condition

	p-Max
	20
	
	Power class 3 and Inter-band CA
Test IDs 3, 4, 7

	
	17
	
	Power class 3 and Inter-band CA
Test IDs 5, 6, 13

	
	16
	
	Power class 3 and Inter-band CA
Test IDs 1, 2, 8-12

	
	14
	
	Power class 3 and Inter-band CA
Test IDs 14
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