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4.9.2	Test models
[bookmark: _Toc535441815]4.9.2.1	General
The following sections subclauses will describe the NR FR1 test models needed for BS type 1-C and BS type 1-H. Note that the NR FR1 test models are also applicable to BS type 1-O conformance testing in TS 38.141-2 [3].
[bookmark: _Toc535441816]4.9.2.2 	NR FR1 test models
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], table 5.3.2-1.
-	Normal CP
-	Virtual resource blocks of localized type
For NR FR1-TDD, 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 [19].
Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models
	Field name
	60 kHz SCSValue

	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



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 for PDSCH. Specific physical channel parameters for NR FR1 test models are described in subclauses 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 the each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control region
	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
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************************ BEGIN CHANGE ******************************
4.9.2.2.2	NR FR1 test model 1.2 (NR-FR1-TM1.2)
This model shall be used for tests on:
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
Common physical channel parameters are defined in subclause 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


	Percent of QPSK PDSCH PRBs boosted (target)
	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 NRB

	Level of boosting (dB) 
	3

	  location of PDSCH RBGs which are boosted
	First  locations: 
and last location: 

	# of QPSK PDSCH PRBs which are deboosted
	

	Level of deboosting (dB)
	



[bookmark: _Toc535441819]4.9.2.2.3	NR FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in subclause 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
	



[bookmark: _Toc535441820]4.9.2.2.4	NR FR1 test model 2a (NR-FR1-TM2a)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 256QAM PRB allocation (at min power)
-	Frequency error (at min power)
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.
[bookmark: _Toc535441821]************************ END CHANGE ******************************
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************************ BEGIN CHANGE ******************************
4.9.2.2.7	NR 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 section subclause 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

	Percent of 16QAM PDSCH PRBs deboosted (target)
	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 NRB

	Level of deboosting (dB) 
	-3

	locations of 16QAM RBGs which are deboosted
	First  locations: 
and last location: 

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

	Level of boosting (dB)
	


[bookmark: _Toc535441826]************************ END CHANGE ******************************

************************ BEGIN CHANGE ******************************
4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], subclause 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 subclause 4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
-	1 CCE shall be according to TS 38.211 [17], subclause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH should occupyoccupies 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], subclause 7.3.2.3
-	 in DM-RS sequence generation in TS 38.211 [17], subclause 7.4.1.3
-	nRNTI = 0 in scrambling sequence generation in TS 38.211 [17], subclause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], subclause 7.3.2.5.
[bookmark: _Toc535441827]4.9.2.3.2	PDSCH
-	For each slot generate the required amount of bits for all PRBs according to ‘all 0’ data

-	NR-FR1-TMs utilize 1 or 2 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
	0 for all PRBs
	1

	NR-FR1-TM1.2
	0 for boosted PRBs
1 for de-boosted PRBs
	2

	NR-FR1-TM2
	0 for all PRBs
	1

	NR-FR1-TM2a
	0 for all PRBs
	1

	NR-FR1-TM3.1
	0 for all PRBs
	1

	NR-FR1-TM3.1a
	0 for all PRBs
	1

	NR-FR1-TM3.2
	0 for QPSK PRBs
1 for 16QAM PRBs
	2

	NR-FR1-TM3.3
	0 for 16QAM PRBs
1 for QPSK PRBs
	2



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







-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], subclause 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.
-	DM-RS sequence generation according to TS 38.211 [17], subclause 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], subclause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3..
************************ END CHANGE ******************************
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