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[Start of Changes]
4.6	Manufacturer declarations
The following BS declarations listed in table 4.6-1, when applicable to the BS under test, are required to be provided by the manufacturer for the conducted requirements testing of the BS type 1-C and BS type 1-H.
For the BS type 1-H declarations required for the radiated requirements testing, refer to TS 38.141-2 [3].
Table 4.6-1 Manufacturer declarations for BS type 1-C and BS type 1-H conducted test requirements
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H

	D.1
	BS requirements set
	Declaration of one of the NR base station requirement's set as defined for BS type 1-C, or BS type 1-H.
	x
	x

	D.2
	BS class
	BS class of the BS, declared as Wide Area BS, Medium Range BS, or Local Area BS.
	x
	x

	D.3
	Operating bands and frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the BS and if applicable, frequency range(s) within the operating band(s) that the BS can operate in. 
Declarations shall be made per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.4
	Spurious emission category
	Declare the BS spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [5]. 
	x
	x

	D.5
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 3, Note 6).
	x
	x

	D.6
	Co-existence with other systems
	The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 
	x
	x

	D.7
	Co-location with other base stations
	The manufacturer shall declare whether the BS under test is intended to operate co-located with Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 
	x
	x

	D.8
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.
	x
	x

	D.9
	Contiguous or non-contiguous spectrum operation support
	Ability to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier. Declared per single band connector or multi-band connector, per operating band.
	x
	x

	D.10
	void
	void
	x
	x

	D.11
	Maximum Base Station RF Bandwidth
	Maximum Base Station RF Bandwidth in the operating band for single-band operation. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 2)
	x
	x

	D.12
	Maximum Base Station RF Bandwidth for multi-band operation
	Maximum Base Station RF Bandwidth for multi-band operation. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.13
	Total RF bandwidth (BWtot)
	Total RF bandwidth BWtot of transmitter and receiver, declared per the band combinations (D.27). 
	x
	x

	D.14
	NR supported channel bandwidths and SCS
	NR supported SCS and channel bandwidths per supported SCS. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.15
	CA only operation
	Declaration of CA-only operation (with equal power spectral density among carriers) but not multiple carriers, declared per operating band per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.16
	Single or multiple carrier
	Capable of operating with a single carrier (only) or multiple carriers. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.17
	Maximum number of supported carriers per operating band in single band operation
	Maximum number of supported carriers per supported operation band in single band operation. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 2)
	x
	x

	D.18
	Maximum number of supported carriers per operating band in multi-band operation
	Maximum number of supported carriers per supported operation band in multi-band operation. (Note 2)
	x
	x

	D.19
	Total maximum number of supported carriers in multi-band operation
	Maximum number of supported carriers for all supported operating bands in multi-band operation. Declared for all connectors (D.18).
	x
	x

	D.20
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.35) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.
	x
	x

	D.21
	Rated carrier output power (Prated,c,AC, or Prated,c,TABC)
	Conducted rated carrier output power, per single band connector or multi-band connector.
Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 1, 2)
	x
	x

	D.22
	Rated total output power (Prated,t,AC, or Prated,t,TABC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1, 2)
	x
	x

	D.23
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)
	x
	x

	D.24
	Ncells
	Number corresponding to the minimum number of cells that can be transmitted by a BS in a particular operating band with transmission on all TAB connectors supporting the operating band. 
	
	x

	D.25
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.26
	Maximum supported power difference between carriers is different operating bands
	Supported power difference between any two carriers in any two different supported operating bands. Declared per supported operating band combination, per multi-band connector.
	x
	x

	D.27
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the BS. Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.28
	void 
	void
	x
	x

	D.29
	Intra-system interfering signal declaration list
	List of single band connector(s) or multi-band connector(s) for which an intra-system interfering signal level is required to be declared. Declaration is required if the intra-system interfering signal level is larger than the co-location interfering signal level.
	
	x

	D.30
	Intra-system interfering signal level
	The interfering signal level in dBm. Declared per supported operating band, per TAB connector for BS type 1-H covered by D.29.
	
	x

	D.31
	TAE groups
	Set of declared TAB connector beam forming groups on which the TAE requirements apply.
All TAB connectors belong to at least one TAB connector beam forming group (even if it's a TAB connector beam forming group consisting of one connector).
The smallest possible number of TAB connector beam forming groups need to be declared such that there is no TAB connector not contained in at least one of the declared TAB connector beam forming groups.
Declared per supported operating band.
	
	x

	D.32
	Equivalent connectors
	List of antenna connectors of BS type 1-C, or TAB connector of BS type 1-H, which have been declared equivalent.
Equivalent connectors imply that the antenna connector of BS type 1-C, or TAB connector of BS type 1-H, are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the antenna connector of BS type 1-C, or TAB connector of BS type 1-H are identical and the transmitter unit and/or receiver unit driving the antenna connector of BS type 1-C or TAB connector of BS type 1-H are of identical design.
	x
	x

	D.33
	TAB connector RX min cell group

	Declared as a group of TAB connectors to which RX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for receiving a cell when the BS type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	
	x

	D.34
	TAB connector TX min cell group
	Declared group of TAB connectors to which TX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for transmitting a cell when the BS type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	
	x

	D.35
	Connecting network loss range for BS testing with ancillary RF amplifiers
	Declaration of the range of connecting network losses (in dB) for BS type 1-C testing with ancillary Tx RF amplifier only, or with Rx RF amplifier only, or with combined Tx/Rx RF amplifiers. (Note 4)
	x
	

	D.36
	Relation between supported maximum RF bandwidth, number of carriers and Rated total output power
	If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:
-	The reduced number of supported carriers at the rated total output power;
-	The reduced total output power at the maximum number of supported carriers.
	x
	x

	D.37
	TAB connectors used for performance requirement testing
	To reduce test complexity, declaration of a representative (sub)set of TAB connectors to be used for performance requirement test purposes. At least one TAB connector mapped to each demodulation branch is declared.
	
	x

	D.38
	Inter-band CA 
	Band combinations declared to support inter-band CA (per CA capable multi-band connector(s), as in D.15).
Declared for every multi-band connector which support CA.
	x
	x

	D.39
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.40
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	x
	x

	D.41
	NB-IoT operation
	Manufacturer shall declare the support of NB-IoT operation in NR in-band and the number of supported NB-IoT carriers in total and for each supported band, frequency range and channel bandwidth.
	x
	

	D.42
	NB-IoT sub-carrier spacing
	If the BS supports NB-IoT operation in NR in-band, manufacturer shall declare if it supports 15 kHz sub-carrier spacing, 3.75 kHz sub-carrier spacing, or both for NPUSCH.
	x
	

	D.43
	NB-IoT power dynamic range
	If the BS supports NB-IoT operation in NR in-band, manufacturer shall declare the maximum power dynamic range it could support with a minimum of +6dB or +3dB as specified in clause 6.3.4 of TS 38.104 [2] (Note 5).
	x
	

	D.100
	PUSCH mapping type
	Declaration of the supported PUSCH mapping type as specified in TS 38.211 [17], i.e., type A, type B or both.
	x
	x

	D.101
	PUSCH additional DM-RS positions 
	Declaration of the supported additional DM-RS position(s), i.e., pos0, pos1 or both.
	
	

	D.102
	PUCCH format
	Declaration of the supported PUCCH format(s) as specified in TS 38.211 [17], i.e., format 0, format 1, format 2, format 3, format 4.
	x
	x

	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
	x
	x

	D.104
	Additional DM-RS for PUCCH format 3
	Declaration of the supported additional DM-RS for PUCCH format 3: without additional DM-RS, with additional DM-RS or both.
	x
	x

	D.105
	Additional DM-RS for PUCCH format 4
	Declaration of the supported additional DM-RS for PUCCH format 4: without additional DM-RS, with additional DM-RS or both.
	x
	x

	D.106
	PUCCH multi-slot 
	Declaration of multi-slot PUCCH support.
	x
	x

	D.107
	UL CA
	For the highest supported SCS, declaration of the carrier combination with the largest aggregated bandwidth. If there is more than one combination, the carrier combination with the largest number of carriers shall be declared.
	x
	x

	D.108
	High speed train
	Declaration of high speed train scenario support, i.e. HST support or no HST support
	x
	x

	D.109
	Maximum speed of high speed train for PUSCH
	Declaration of supported maximum speed for high speed train scenario, i.e. 350 km/h or 500 km/h. 
This declaration is applicable to PUSCH for high speed train and UL timing adjustment only if BS declares to support high speed train in D.108.
	x
	X

	D.110
	PRACH format for high speed train
	Declaration of supported PRACH format(s) for high speed train scenario, i.e. format 0 restricted set type A, format 0 restricted set type B, format A2, format B4, format C2.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.
	x
	x

	D.111
	Interlaced formats
	Declaration of support of interlaced PUSCH and PUCCH formats.
	x
	x

	D.112
	PRACH format with LRA = 1151 for 15 kHz SCS and LRA = 571 for 30 kHz SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: A2, B4, C2.
 
Declaration of the supported SCS(s) per supported PRACH format as specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
	x
	x

	D.113
	CG-UCI
	Declaration of support of GC-UCI multiplexed on PUSCH as specified in TS 38.211 [17].  
	x
	x

	D.114
	2-step RA
	Declaration of support of 2-step RA type. 
	x
	x

	NOTE 1:	If a BS is capable of 256QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when not configured for 256QAM transmissions.If a BS is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured 256QAM transmissions and the other declaration is applicable when configured neither for 256QAM nor 1024QAM transmissions.
NOTE 2:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.
NOTE 3:	If BS is declared to support Band n20 (D.3), the manufacturer shall declare if the BS may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4:	This manufacturer declaration is optional. 
NOTE 5:	This manufacturer may declare two values, one with a minimum of +6dB and the other with a minimum of +3dB.
NOTE 6:	If BS is declared to support Band n24 (D.3), the manufacturer shall declare if the BS may operate in geographical areas where FCC regulations apply. Additionally, related declarations of the emission levels and maximum output power shall be declared.
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The set-up of physical channels for transmitter tests shall be according to one of the NR FR1 test models (NR-FR1‑TM) below. A reference to the applicable test model is made within each test.
The following general parameters are used by all NR test models:
-	Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier spacing
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-1 in TS 38.104 [2].
-	Normal CP
-	Virtual resource blocks of localized type
For FR1-TDD without NB-IoT operation in NR in-band, test models are derived based on the uplink/downlink configuration as shown in the table 4.9.2.2-1 using information element TDD-UL-DL-ConfigCommon as defined in TS 38.331 [19].
Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models
	Field name
	Value 

	referenceSubcarrierSpacing (kHz)
	15
	30
	60

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	5 
	5
	5

	nrofDownlinkSlots
	3
	7
	14

	nrofDownlinkSymbols
	10
	6
	12

	nrofUplinkSlots
	1
	2
	4

	nrofUplinkSymbols
	2
	4
	8



For FR1-TDD with NB-IoT operation in NR in-band, test models are derived based on the uplink/downlink configuration as shown in the table 4.9.2.2-1a using information elements TDD-UL-DL-ConfigCommon and TDD-UL-DL-ConfigDedicated as defined in TS 38.331 [19].
Table 4.9.2.2-1a: Configurations of TDD for NR with NB-IoT operation in NR in-band test models
	Field name
	Value

	Tdd-UL-DL-Configuration
	

	referenceSubcarrierSpacing
	15

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	5

	nrofDownlinkSlots
	1

	nrofDownlinkSymbols
	0

	nrofUplinkSlots
	0

	nrofUplinkSymbols
	0

	Tdd-UL-DL-ConfigDedicated
	

	nrofDownlinkSymbols
	For Slot#1: 10

	nrofUplinkSymbols
	For Slot#1: 2

	slotIndex
	1

	nrofDownlinkSymbols
	10

	nrofUplinkSymbols
	2

	slotIndex
	2,3

	symbols
	allUplink

	slotIndex 
	4

	symbols
	allDownlink



Common physical channel parameters for all NR FR1 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 and table 4.9.2.2-4 for PDSCH. Specific physical channel parameters for NR FR1 test models are described in clauses 4.9.2.2.1 to 4.9.2.2.8.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level
	1

	# of RBs not allocated for PDCCH in each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control channel
	0 dB



Table 4.9.2.2-3: Common physical channel parameters for PDSCH for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	pos2

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



Table 4.9.2.2-4: Common physical channel parameters for PDSCH by RNTI for BS type 1-C and BS type 1-H test models
	Parameter
	Value

	PDSCH 

	Starting symbol
	0

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	0

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	2

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting PRB location
	0

	Number of PRBs
	3
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This model shall be used for tests on:
-	BS output power
-	Transmit ON/OFF power
-	TAE
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation
-	Receiver spurious emissions
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM1.1 are defined in table 4.9.2.2.1-1.
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR1-TM1.1
	Parameter
	Value

	# of PRBs PDSCH 
	NRB - 3

	Modulation PDSCH 
	QPSK

	Starting RB location of PDSCH 
	3

	Modulation of PDSCH 
	QPSK

	Starting RB location of PDSCH 
	0
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This model shall be used for tests on:
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM1.2 are defined in table 4.9.2.2.2-1.
Table 4.9.2.2.2-1: Specific physical channel parameters of NR-FR1-TM1.2
	Parameter
	Value

	Target percent of QPSK PDSCH PRBs boosted 
	x=40%

	# of QPSK PDSCH RBGs which are boosted
	 , where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and 

	Locations of PDSCH RBGs which are boosted
	  and if , 1, 3, …, 

	Level of boosting (dB) 
	3

	# of QPSK PDSCH PRBs which are deboosted
	

	Locations of PDSCH RBGs which are deboosted 
	
Starting at RB#3 and excluding PRBs of RBGs which are boosted 


	Level of deboosting (dB)
	

	Modulation of PDSCH PRBs with 
	QPSK
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This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
	Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
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This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 256QAM PRB allocation (at min power)
-	Frequency error (at min power)
[bookmark: _Toc29809663][bookmark: _Toc21099865]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters and numbers of the allocated PRB are defined in table 4.9.2.2.3-1 with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.
4.9.2.2.4a	FR1 test model 2b (NR-FR1-TM2b)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 1024QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters and numbers of the allocated PRB are defined in table 4.9.2.2.3-1 with all 64QAM PDSCH PRBs replaced by 1024QAM PDSCH PRBs.
[bookmark: _Toc76544972][bookmark: _Toc75242626][bookmark: _Toc61182599][bookmark: _Toc66727912][bookmark: _Toc37272092][bookmark: _Toc53182361][bookmark: _Toc36645038][bookmark: _Toc82595075][bookmark: _Toc45884338][bookmark: _Toc58862606][bookmark: _Toc58860102][bookmark: _Toc74961715][bookmark: _Toc89955106]4.9.2.2.5	FR1 test model 3.1 (NR-FR1-TM3.1)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 64QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
[bookmark: _Toc21099866][bookmark: _Toc29809664]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
[bookmark: _Toc36645039][bookmark: _Toc37272093][bookmark: _Toc53182362][bookmark: _Toc74961716][bookmark: _Toc61182600][bookmark: _Toc66727913][bookmark: _Toc58862607][bookmark: _Toc82595076][bookmark: _Toc89955107][bookmark: _Toc45884339][bookmark: _Toc58860103][bookmark: _Toc75242627][bookmark: _Toc76544973]4.9.2.2.6	FR1 test model 3.1a (NR-FR1-TM3.1a)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 256QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 256QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
[bookmark: _Toc29809665][bookmark: _Toc21099867]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 256QAM PDSCH PRBs.
4.9.2.2.6a	FR1 test model 3.1b (NR-FR1-TM3.1b)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 1024QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 1024QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 1024QAM PDSCH PRBs.

[bookmark: _Toc76544974][bookmark: _Toc66727914][bookmark: _Toc74961717][bookmark: _Toc53182363][bookmark: _Toc58860104][bookmark: _Toc75242628][bookmark: _Toc58862608][bookmark: _Toc82595077][bookmark: _Toc36645040][bookmark: _Toc61182601][bookmark: _Toc45884340][bookmark: _Toc89955108][bookmark: _Toc37272094]4.9.2.2.7	FR1 test model 3.2 (NR-FR1-TM3.2)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for 16QAM modulation
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM3.2 are defined in table 4.9.2.2.7-1.
Table 4.9.2.2.7-1: Specific physical channel parameters of NR-FR1-TM3.2
	Parameter
	Value

	Target percent of 16QAM PDSCH PRBs deboosted 
	x = 60%

	# of 16QAM PDSCH RBGs within a slot for which EVM is measured
	, where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and  

	Locations of 16QAM RBGs which are deboosted
	  and if , 1, 3, …,

	Level of deboosting (dB) 
	-3

	
# of QPSK PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	

	Locations of PDSCH RBGs which are boosted 
	Starting at RB#3 and excluding PRBs of RBGs which are deboosted 


	Level of boosting (dB)
	

	Modulation of PDSCH PRBs with  for which EVM is not measured
	QPSK



[bookmark: _Toc45884341][bookmark: _Toc75242629][bookmark: _Toc74961718][bookmark: _Toc58862609][bookmark: _Toc37272095][bookmark: _Toc21099868][bookmark: _Toc53182364][bookmark: _Toc58860105][bookmark: _Toc76544975][bookmark: _Toc82595078][bookmark: _Toc89955109][bookmark: _Toc36645041][bookmark: _Toc61182602][bookmark: _Toc66727915][bookmark: _Toc29809666]4.9.2.2.8	FR1 test model 3.3 (NR-FR1-TM3.3)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for QPSK modulation
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM3.3 are defined in table 4.9.2.2.8-1.
Table 4.9.2.2.8-1: Specific physical channel parameters of NR-FR1-TM3.3
	Parameter
	Value

	Target percent of QPSK PDSCH PRBs deboosted
	x = 50 %

	# of QPSK PDSCH RBGs within a slot for which EVM is measured
	, where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and  

	Level of deboosting (dB) 
	-6

	Locations of QPSK RBGs which are deboosted
	  and if , 1, 3, …,

	Level of deboosting (dB) 
	-6

	# of QPSK PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	

	Locations of QPSK RBGs for power balancing
	Starting at RB#3 and excluding PRBs of RBGs which are deboosted 


	Level of boosting (dB)
	

	Modulation of PDSCH PRBs with  for which EVM is not measured
	QPSK




[bookmark: _Toc66727917][bookmark: _Toc58862611][bookmark: _Toc37272097][bookmark: _Toc75242631][bookmark: _Toc89955111][bookmark: _Toc74961720][bookmark: _Toc58860107][bookmark: _Toc21099869][bookmark: _Toc76544977][bookmark: _Toc82595080][bookmark: _Toc45884343][bookmark: _Toc36645043][bookmark: _Toc61182604][bookmark: _Toc53182366][bookmark: _Toc29809667]4.9.2.3	Data content of Physical channels and Signals for NR-FR1-TM
Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [17], clause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid. 
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [17] use the following additional parameters:
-	 for the lowest configured carrier, for the 2nd lowest configured carrier,…,  for the nth configured carrier
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
For NR-FR1-TM1.1 when used for TAE requirement of two layers MIMO transmission
-	Rank 2, two layers, no precoding
-	Antenna ports starting with 1000 and 1001 for PDSCH
Otherwise
-	Rank 1, single layer
-	Antenna port starting with 1000 for PDSCH
-	Rank 1, single layer (except for TAE requirement of 2 layer MIMO transmission)
[bookmark: _Toc58860108][bookmark: _Toc66727918][bookmark: _Toc75242632][bookmark: _Toc82595081][bookmark: _Toc61182605][bookmark: _Toc36645044][bookmark: _Toc29809668][bookmark: _Toc74961721][bookmark: _Toc53182367][bookmark: _Toc37272098][bookmark: _Toc76544978][bookmark: _Toc58862612][bookmark: _Toc21099870][bookmark: _Toc89955112][bookmark: _Toc45884344]4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], clause 5.1.3
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 1(# of CCE per PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-FR1-TM definitions in clause 4.9.2.2
[bookmark: _Hlk34210137]-	Generate this amount of bits from the output of the PN23 sequence generator [23].  The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.
-	1 CCE shall be according to TS 38.211 [17], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH occupies the first 2 symbols for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.
-	Perform PDCCH scrambling according to TS 38.211 [17], clause 7.3.2.3
-	 in DM-RS sequence generation in TS 38.211 [17], clause 7.4.1.3
-	 in scrambling sequence generation in TS 38.211 [17], clause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], clause 7.3.2.5.
[bookmark: _Toc74961722][bookmark: _Toc58862613][bookmark: _Toc21099871][bookmark: _Toc61182606][bookmark: _Toc53182368][bookmark: _Toc76544979][bookmark: _Toc89955113][bookmark: _Toc66727919][bookmark: _Toc58860109][bookmark: _Toc37272099][bookmark: _Toc82595082][bookmark: _Toc36645045][bookmark: _Toc45884345][bookmark: _Toc75242633][bookmark: _Toc29809669]4.9.2.3.2	PDSCH
[bookmark: _Hlk54265748]-	Generate the required amount of bits from the output of the PN23 sequence generator [23]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries. For TDD TMs, the PN sequence can be generated for all symbols (in the DL, UL or special slots) or only DL symbols (in the DL or special slots). For TMs with multi-users, the PN sequence can be generated per user (nRNTI ).
-	NR-FR1-TMs utilize 1, 2 or 3 user PDSCH transmissions distinguished by . For each NR-FR1-TM, PRBs are mapped to user () as follows:
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR1-TM
	Test model
	[image: ]
	Number of users

	NR-FR1-TM1.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM1.2
	0 for boosted PRBs
1 for de-boosted PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM2
	2 for all PRBs
	1

	NR-FR1-TM2a
	2 for all PRBs
	1

	NR-FR1-TM2b
	2 for all PRBs
	1

	NR-FR1-TM3.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.1a
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.1b
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.2
	0 for QPSK PRBs
1 for 16QAM PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM3.3
	0 for QPSK PRBs for which EVM is not measured
1 for QPSK PRBs for which EVM is measured
2 for PRBs located in PRB#0-2
	3



-	Perform user specific scrambling according to TS 38.211 [17], clause 7.3.1.1.
-	Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [17], clause 7.3.1.1
-	





-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to number of layers.
[bookmark: _Hlk525485814]-	Perform PDSCH mapping according to TS 38.211 [17] using parameters listed in table 4.9.2.2-3.
-	PDSCH resource allocation according to TS 38.214 [18] as following;
-	NR-FR1-TM1.1, NR-FR1-TM3.1, NR-FR1-TM3.1a, NR-FR1-TM3.1b: type 1 for PDSCH with nRNTI = 0 and nRNTI = 2,
-	NR-FR1-TM1.2, NR-FR1-TM3.2, NR-FR1-TM3.3: type 0 for PDSCH with nRNTI = 0 and nRNTI = 1, type 1 for PDSCH with nRNTI = 2,
-	NR-FR1-TM2, NR-FR1-TM2a, NR-FR1-TM2b: type 1 for PDSCH with nRNTI = 2.
-	DM-RS sequence generation according to TS 38.211 [17], clause 7.4.1.1.1 where l is the OFDM symbol number within the slot with the symbols indicated by table 4.9.2.2-3.
-	
-	
-	DM-RS mapping according to TS 38.211 [17], clause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3.
[Next of Changes]

[bookmark: _Toc53182399][bookmark: _Toc66727950][bookmark: _Toc75242664][bookmark: _Toc76545010][bookmark: _Toc89955144][bookmark: _Toc74961753][bookmark: _Toc45884376][bookmark: _Toc61182637][bookmark: _Toc58860140][bookmark: _Toc36645076][bookmark: _Toc82595113][bookmark: _Toc58862644][bookmark: _Toc37272130][bookmark: _Toc21099900][bookmark: _Toc29809698]6.3.3.4.2	Procedure
For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector(s) under test as shown in annex D.1.1 for BS type 1-C and in annex D.3.1 for BS type 1-H. All connectors not under test shall be terminated.
2)	Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at rated carrier output power Prated,c,AC for BS type 1-C and Prated,c,TABC for BS type 1-H (D.21).
3)	For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to:
-	 NR-FR1-TM3.1b if 1024QAM is supported by BS without power back off, or
-	 NR-FR1-TM3.1a if 256QAM is supported by BS without power back off and 1024QAM is supported with power back off or 1024QAM is not supported, or
-	NR-FR1-TM3.1 if 256QAM is supported by BS with power back off and 1024QAM is supported with power back off or 1024QAM is not supported, or
-	NR-FR1-TM3.1 if 256QAM and 1024QAM are bothis not supported by BS.
4)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H.
5)	For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to:
· NR-FR1-TM2ab if 1024QAM256QAM is supported by BS, or
· NR-FR1-TM2a if 256QAM1024QAM is not supported by BS and 256QAM is supported;
· NR-FR1-TM2 if  256QAM and 1024QAM are both not supported;
6)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H. 
In addition, for multi-band connectors, the following steps shall apply:
7)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
[bookmark: _Toc29809700][bookmark: _Toc21099902][Next of Changes]
[bookmark: _Toc82595136][bookmark: _Toc37272153][bookmark: _Toc58860163][bookmark: _Toc61182660][bookmark: _Toc45884399][bookmark: _Toc76545033][bookmark: _Toc53182422][bookmark: _Toc89955167][bookmark: _Toc21099917][bookmark: _Toc74961776][bookmark: _Toc66727973][bookmark: _Toc58862667][bookmark: _Toc75242687][bookmark: _Toc36645099][bookmark: _Toc29809715]6.5	Transmitted signal quality
[bookmark: _Toc53182423][bookmark: _Toc37272154][bookmark: _Toc76545034][bookmark: _Toc66727974][bookmark: _Toc82595137][bookmark: _Toc74961777][bookmark: _Toc61182661][bookmark: _Toc75242688][bookmark: _Toc89955168][bookmark: _Toc58862668][bookmark: _Toc45884400][bookmark: _Toc36645100][bookmark: _Toc58860164][bookmark: _Toc29809716][bookmark: _Toc21099918]6.5.1	General
Unless otherwise stated, the requirements in clause 6.5 apply during the transmitter ON period.
[bookmark: _Toc21099925][bookmark: _Toc75242695][bookmark: _Toc36645107][bookmark: _Toc76545041][bookmark: _Toc58862675][bookmark: _Toc61182668][bookmark: _Toc82595144][bookmark: _Toc45884407][bookmark: _Toc89955175][bookmark: _Toc53182430][bookmark: _Toc37272161][bookmark: _Toc66727981][bookmark: _Toc29809723][bookmark: _Toc58860171][bookmark: _Toc74961784]6.5.3	Modulation quality
[bookmark: _Toc45884408][bookmark: _Toc37272162][bookmark: _Toc58862676][bookmark: _Toc53182431][bookmark: _Toc89955176][bookmark: _Toc76545042][bookmark: _Toc36645108][bookmark: _Toc75242696][bookmark: _Toc58860172][bookmark: _Toc66727982][bookmark: _Toc61182669][bookmark: _Toc21099926][bookmark: _Toc74961785][bookmark: _Toc82595145][bookmark: _Toc29809724]6.5.3.1	Definition and applicability
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
For BS type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc37272163][bookmark: _Toc66727983][bookmark: _Toc58860173][bookmark: _Toc36645109][bookmark: _Toc82595146][bookmark: _Toc61182670][bookmark: _Toc58862677][bookmark: _Toc53182432][bookmark: _Toc74961786][bookmark: _Toc21099927][bookmark: _Toc76545043][bookmark: _Toc89955177][bookmark: _Toc29809725][bookmark: _Toc45884409][bookmark: _Toc75242697]6.5.3.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2], clause 6.5.2.2.
[bookmark: _Toc37272164][bookmark: _Toc29809726][bookmark: _Toc82595147][bookmark: _Toc75242698][bookmark: _Toc66727984][bookmark: _Toc61182671][bookmark: _Toc45884410][bookmark: _Toc58862678][bookmark: _Toc89955178][bookmark: _Toc58860174][bookmark: _Toc21099928][bookmark: _Toc36645110][bookmark: _Toc74961787][bookmark: _Toc76545044][bookmark: _Toc53182433]6.5.3.3	Test purpose
The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.
[bookmark: _Toc58860175][bookmark: _Toc58862679][bookmark: _Toc53182434][bookmark: _Toc61182672][bookmark: _Toc66727985][bookmark: _Toc75242699][bookmark: _Toc76545045][bookmark: _Toc37272165][bookmark: _Toc29809727][bookmark: _Toc89955179][bookmark: _Toc36645111][bookmark: _Toc21099929][bookmark: _Toc45884411][bookmark: _Toc82595148][bookmark: _Toc74961788]6.5.3.4	Method of test
[bookmark: _Toc82595149][bookmark: _Toc45884412][bookmark: _Toc29809728][bookmark: _Toc37272166][bookmark: _Toc58860176][bookmark: _Toc36645112][bookmark: _Toc66727986][bookmark: _Toc89955180][bookmark: _Toc53182435][bookmark: _Toc75242700][bookmark: _Toc74961789][bookmark: _Toc21099930][bookmark: _Toc76545046][bookmark: _Toc58862680][bookmark: _Toc61182673]6.5.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW in single-band operation, see clause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
[bookmark: _Toc37272167][bookmark: _Toc45884413][bookmark: _Toc76545047][bookmark: _Toc58860177][bookmark: _Toc53182436][bookmark: _Toc21099931][bookmark: _Toc75242701][bookmark: _Toc66727987][bookmark: _Toc74961790][bookmark: _Toc29809729][bookmark: _Toc82595150][bookmark: _Toc36645113][bookmark: _Toc61182674][bookmark: _Toc58862681][bookmark: _Toc89955181][bookmark: _Toc37272168][bookmark: _Toc82595151][bookmark: _Toc21099932][bookmark: _Toc53182437][bookmark: _Toc58860178][bookmark: _Toc76545048][bookmark: _Toc45884414][bookmark: _Toc89955182][bookmark: _Toc74961791][bookmark: _Toc36645114][bookmark: _Toc58862682][bookmark: _Toc75242702][bookmark: _Toc66727988][bookmark: _Toc61182675][bookmark: _Toc29809730]6.5.3.4.2	Procedure
The minimum requirement is applied to all antenna connectors or TAB connectors, they may be tested one at a time or multiple antenna connectors or TAB connectors may be tested in parallel as shown in annex D.1.1 for BS type 1-C or in annex D.3.1 for BS type 1-H. Whichever method is used the procedure is repeated until all antenna connectors or TAB connectors necessary to demonstrate conformance have been tested.
1)	For an antenna connector or TAB connector declared to be capable of single carrier operation only (D.16), set the antenna connector or the TAB connector under test to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-FR1-TM 3.1b if 1024QAM is supported by BS without power back off, or
-	NR-FR1-TM 3.1b at manufacturer's declared rated output power if 1024QAM is supported by BS with power back off, and NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off, or
-	NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off and 1024QAM is not supported, or
-	NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
[bookmark: _Hlk530068684]-	NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or
-	NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or
-	NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.
	For an antenna connector or TAB connector declared to be capable of multi-carrier and/or CA operation (D.15-D.16), set the antenna connector or the TAB connector under test to transmit according to the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models on all carriers configured:
-	NR-FR1-TM 3.1b if 1024QAM is supported by BS without power back off, or
-	NR-FR1-TM 3.1b at manufacturer's declared rated output power if 1024QAM is supported by BS with power back off, and NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off, or
-	NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off and 1024QAM is not supported, or
-	NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-	NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or
-	NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or
-	NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.
For NR-FR1-TM3.1a and NR-FR1-TM3.1b, power back-off shall be applied if it is declared.
2)	Measure the EVM and frequency error as defined in annex H.
3)	Repeat steps 1 and 2 for NR-FR1-TM2 if 256QAM and 1024QAM is not supported by BS or for NR-FR1-TM2a if 256QAM is supported by BS and 1024QAM is not supported by BS or for NR-FR1-TM2a if 1024QAM is supported. For NR-FR1-TM2, and NR-FR1-TM2a and NR-FR1-TM2b,  the OFDM symbol TX power (OSTP) shall be at the lower limit of the dynamic range according to the test procedure in clause 6.3.3.4 and test requirements in clause 6.3.3.5.
In addition, for multi-band connector(s), the following steps shall apply:
4)	For multi-band connectors and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
6.5.3.5	Test requirements
The EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.5.3.5-1.
Table 6.5.3.5-1 EVM requirements for BS type 1-C and BS type 1-H
	Modulation scheme for PDSCH
	Required EVM (%)

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM
	9 %

	256QAM
	4.5 %

	1024QAM
	3.5 %1
3.8 %2

	NOTE 1:	This requirement is applicable for frequencies equal to or below 4.2 GHz.
NOTE 2:	This requirement is applicable for frequencies above 4.2 GHz.



EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slots. Different modulation schemes listed in table 6.5.3.5-1 shall be considered for rank 1.
For all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
Table 6.5.3.5-2, 6.5.3.5-3, 6.5.3.5-4 below specify the EVM window length (W) for normal CP for BS type 1-C and BS type 1-H.
Table 6.5.3.5-2 EVM window length for normal CP for NR, FR1, 15 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (%)
(Note)

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	25
	2048
	144
	72
	50

	30
	3072
	216
	108
	50

	35
	3072
	216
	108
	50

	40
	4096
	288
	144
	50

	45
	4096
	288
	144
	50

	50
	4096
	288
	144
	50

	Note:	These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.



Table 6.5.3.5-3 EVM window length for normal CP for NR, FR1, 30 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (%)
(Note)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	25
	1024
	72
	36
	50

	30
	1536
	108
	54
	50

	35
	1536
	108
	54
	50

	40
	2048
	144
	72
	50

	45
	2048
	144
	72
	50

	50
	2048
	144
	72
	50

	60
	3072
	216
	130
	60

	70
	3072
	216
	130
	60

	80
	4096
	288
	172
	60

	90
	4096
	288
	172
	60

	100
	4096
	288
	172
	60

	Note:	These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.



Table 6.5.3.5-4 EVM window length for normal CP for NR, FR1, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length in FFT samples
	EVM window length W
	Ratio of W to total CP length (%)
(Note)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	25
	512
	36
	18
	50

	30
	768
	54
	26
	50

	35
	768
	54
	26
	50

	40
	1024
	72
	36
	50

	45
	1024
	72
	36
	50

	50
	1024
	72
	36
	50

	60
	1536
	108
	64
	60

	70
	1536
	108
	64
	60

	80
	2048
	144
	86
	60

	90
	2048
	144
	86
	60

	100
	2048
	144
	86
	60

	Note:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 has a longer CP and therefore a lower percentage.


	
[bookmark: _Toc29809731][bookmark: _Toc21099933]The modulation quality requirements for NB-IoT are specified in TS 36.141 [24] clause 6.5.2.5.
[End of Changes]
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