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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last meeting, many details for section 4.9.2 in TS38.141-1 were completed. During the process of merging test proposals, some details need clarification and editing. This text proposal provides suggested modification. It includes the decision in [1].
Note in the text proposal, the notation “[xx211]” is used to allow the editor to insert the actual reference number once the reference is added.
2. Introduction
In addition to minor edits, the following sections are modified.
· Introduction of references
· Individual test models
· Consistency of boosting parameters
References
[bookmark: _Ref530006706]R4-1815276, “TS 38.141-1 v1.1.0”, Huawei RAN4#88B, Nov. 12-16, 2018

Appendix


****************************** BEGIN CHANGE 1 ******************************
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]	3GPP TS 38.104: "NR Base Station (BS) radio transmission and reception"
[3]	3GPP TS 38.141-2: “NR, Base Station (BS) conformance testing, Part 2: Radiated conformance testing”
[4]	ITU-R Recommendation M.1545, “Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000”
[5]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain"
[6]	IEC 60 721-3-3: "Classification of environmental conditions - Part 3-3: Classification of groups of environmental parameters and their severities - Stationary use at weather protected locations"
[7]	IEC 60 721-3-4: "Classification of environmental conditions - Part 3: Classification of groups of environmental parameters and their severities - Section 4: Stationary use at non-weather protected locations"
[8] 		IEC 60 721: "Classification of environmental conditions"
[9]		IEC 60 068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold"
[10]		IEC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"
[11]		IEC 60 068-2-6: (2007): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)"
[12]	ITU-R Recommendation SM.328: "Spectra and bandwidth of emissions"
[13]	Federal Communications Commission: “Title 47 of the Code of Federal Regulations (CFR)”
[14]	ECC/DEC/(17)06: “The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)”
[15]	3GPP TR 25.942: "RF system scenarios"
[16] 	3GPP TS 38.212: "NR; Multiplexing and channel coding"
[xx211]	3GPP TS 38.211: "NR; Physical channels and modulation"
[xx214]	3GPP TS 38.214: "NR; Physical layer procedures for data"
****************************** END CHANGE 1 ******************************

****************************** BEGIN CHANGE 2 ******************************

[bookmark: _Toc510689714][bookmark: _Toc527835046]4.9.2	Test models
[bookmark: _Toc527835047]4.9.2.1	General
The following sections 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: _Toc527835048]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 spacespacing
-	NRB is the maximum transmission bandwidth configuration seen in TS 38.104 [2], table 5.3.2-21.
-	Normal CP
-	Virtual resource blocks of localized type
For NR FR1-TDD, test models are derived based on the uplink/downlink configuration as showing shown in the table 4.9.2.2-1 using information element TDD-UL-DL-ConfigCommon.
[If the number of downlink symbols in a special slot is less than 7 symbols, no measurements will be performed on that special slot].
Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models 
	Field name
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	referenceSubcarrierSpacing
	15
	30
	60

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

	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 sections subclause 4.9.2.2.1 to subclause 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(s)
	1

	# of RBs not allocated by for PDCCH in the each symbol
	NRB – 63

	DM-RS configuration and density
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs

	rRatio of PDCCH EPRE to DM-RS EPRSEPRE
	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

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier) in symbols 3 and 11

	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 Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB


[bookmark: _Toc510689715][bookmark: _Toc527835049]
4.9.2.2.1	NR FR1 test model 1.1 (NR- FR1-TM1.1)
This model shall be used for tests on:
-	BS output power
-	TAE
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation 
Common physical channel parameters are defined in subclause 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 QPSK PDSCH PRBs 
	NRB 

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB



[bookmark: _Toc510689716][bookmark: _Toc527835050]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 ofPhysical channel parameters of NR- FR1-TM-1.2
	Parameter
	SCS: x kHz, BW: y MHz  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 [xx214], configuration 1 column using NRB

	Level of boosting (dB) 
	3

	 Location locations of PDSCH RBGs which are boosted
	First  locations:  
and last location: 0, , 2n, 

	# of QPSK PDSCH PRBs which are deboosted
	 

	Level of deboosting (dB)
	



[bookmark: _Toc510689717][bookmark: _Toc527835051]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
	

	# of PDSCH PRBs which are not allocated in symbols allocated for channel
	



[bookmark: _Toc510689718][bookmark: _Toc527835052]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: _Toc510689719][bookmark: _Toc527835053]4.9.2.2.5	NR 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 power limit at max power with all 64QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 64QAM modulation (at max power)
Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
[bookmark: _Toc510689720][bookmark: _Toc527835054]4.9.2.2.6	NR 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 power limit at max power with all 256QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 256QAM modulation (at max power)
Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 256QAM PDSCH PRBs.
[bookmark: _Toc510689721][bookmark: _Toc527835055]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 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 PRBs 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 [xx214], configuration 1 column using NRB

	Level of deboosting (dB) 
	-3

	Location  locations of 16QAM PRBs RBGs which are deboosted
	First  locations:  
and last location: 0, , 2n, 

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

	Level of boosting (dB)
	



[bookmark: _Toc510689722][bookmark: _Toc527835056]4.9.2.2.8	NR 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 subclause 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

	Percent of QPSK PDSCH PRBs deboosted (target)
	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 [xx214], configuration 1 column using NRB

	Level of deboosting (dB) 
	-6

	Location  locations of QPSK RBGs which are deboosted
	First  locations:  
and last location: 0, , 2n, 

	# of 16QAM PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	

	Level of boosting (dB)
	



****************************** END CHANGE 2 ******************************

