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[bookmark: _Ref465244136]1	Introduction
This contribution provide a TP to TS38.141-1[4] for FR1 FR1 physical layer parameters setting for test models in subclause 6.1.x based on [1-3].
2	Reference
[1] R4-1810465, Discussion on PDCCH/PDSCH/DMRS/PTRS configuration for NR test model,ZTE
[2] R4-1810467, Discussion on power boosting/de-boosting for NR test model,ZTE
[3] R4-1810477, Discussion on power boosting/de-boosting PRB configuration for NR test model,ZTE
[4] 38.141-1 v0.4.0
--------------Start of TP  -------------
6.1.3.1	 FR1 NR Test Model 1.1 (FR1-NR-TM1.1)
This FR1-NR-TM 1.1 model shall be used for tests on:
-	BS output power
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation

Table 6.1.3-1. General physical layer parameters for FR1-NR-TM1.1 
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3*floor(NRB/3)

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	floor(NRB/3)

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6*floor(NRB/3)

	# of <NIL> REGs added for padding
	2*NRB-6*floor(NRB/3)

	The ratio of PDCCH REG EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of PDCCH DMRS EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition
	1

	PDSCH 
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of QPSK PDSCH PRBs which are boosted
	NRB

	The ratio of PDSCH EPRE to EA [dB] 
	0

	The ratio of PDSCH DMRS EPRE to EA [dB]
	0

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.



6.1.3.2  FR1 NR Test Model 1.2 (FR1-NR-TM1.2)
This FR1-NR-TM1.2 model shall be used for tests on:
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions

Table 6.1.3-2. General physical layer parameters for FR1-NR-TM1.2
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3*floor(NRB/3)

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	floor(NRB/3)

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6*floor(NRB/3)

	# of <NIL> REGs added for padding
	2*NRB-6*floor(NRB/3)

	The ratio of PDCCH REG EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of PDCCH DMRS EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition
	1

	PDSCH
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of QPSK PDSCH PRBs which are boosted
	TBD

	The ratio of PDSCH EPRE to EA [dB] 
	3

	The ratio of PDSCH DMRS EPRE to EA [dB]
	3

	# of QPSK PDSCH PRBs which are de-boosted
	TBD

	The ratio of PDSCH EPRE to EA [dB] 
	TBD

	The ratio of PDSCH DMRS EPRE to EA [dB]
	The same as above as de-boosted PRBs

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.



6.1.3.3  FR1 NR Test Model 2 (FR1-NR-TM2)
This FR1-NR-TM2 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)


Table 6.1.3.3-1. General physical layer parameters for FR1-NR-TM2
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	1

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6

	# of <NIL> REGs added for padding
	2*NRB-6

	The ratio of PDCCH REG EPRE to EA [dB]
	0

	The ratio of PDCCH DMRS EPRE to EA [dB]
	0

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition
	1

	PDSCH
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of 64QAM PDSCH PRBs within a slot for which EVM is measured
	1

	The ratio of PDSCH EPRE to EA [dB] 
	0

	The ratio of PDSCH DMRS to EA [dB]
	0

	# of PDSCH PRBs which are not allocated
	NRB-1

	The ratio of PDSCH EPRE to EA [dB] 
	-inf

	The ratio of PDSCH DMRS to EA [dB]
	-inf

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.



6.1.3.3a FR1 NR Test Model 2a (FR1-NR-TM2a)
This FR1-NR-TM2a 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 xxx with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.

6.1.3.4  FR1 NR Test Model 3.1 (FR1-NR-TM3.1)
This FR1-NR-TM3.1 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)
Table 6.13.4-1. General physical layer parameters for FR1 NR-TM3.1
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3*floor(NRB/3)

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	floor(NRB/3)

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6*floor(NRB/3)

	# of <NIL> REGs added for padding
	2*NRB-6*floor(NRB/3)

	The ratio of PDCCH REG EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of PDCCH DMRS to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition
	1

	PDSCH 
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of 64QAM PDSCH PRBs within a slot for which EVM is measured
	NRB

	The ratio of PDSCH EPRE to EA [dB]
	0

	The ratio of PDSCH DMRS to EA [dB]
	0

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.



6.1.3.4a	FR1 NR Test Model 3.1a (FR1-NR-TM3.1a)
This FR1-NR-TM3.1a 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 x.x.x, with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.

6.1.3.5  FR1 NR Test Model 3.2 (FR1-NR-TM3.2)
This FR1-NR-TM3.2 model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for 16QAM modulation
Table 6.13.5-1. General physical layer parameters for FR1 NR-TM3.2
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3*floor(NRB/3)

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	floor(NRB/3)

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6*floor(NRB/3)

	# of <NIL> REGs added for padding
	2*NRB-6*floor(NRB/3)

	The ratio of PDCCH REG EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of PDCCH DMRS to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition,
	1

	The ratio of PDSCH DMRS to EA [dB]
	0

	PDSCH 
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of 16QAM PDSCH PRBs within a slot for which EVM is measured
	TBD

	The ratio of PDSCH EPRE to EA [dB]
	-3

	The ratio of PDSCH DMRS to EA [dB]
	-3

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

	The ratio of PDSCH EPRE to EA [dB]
	TBD

	The ratio of PDSCH DMRS to EA [dB]
	The same as de-boosted PRBs

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.




6.1.3.6  FR1 NR Test Model 3.3 (FR1-NR-TM3.3)
This FR1-NR-TM3.3 model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for QPSK modulation
Table 6.1.3.6-1. General physical layer parameters for FR1 NR-TM3.3
	Parameter
	Configuration

	PDCCH DM-RS
	

	precoderGranluarity 
	3*floor(NRB/3)

	Density of PDCCH DMRS
	1/4

	PDCCH
	

	# of symbols allocated to CORESET 
	2

	# of available REGs
	2*NRB  

	# of PDCCH
	floor(NRB/3)

	# of CCEs per PDCCH
	1

	# of REGs per CCE
	6

	# of REGs allocated to PDCCH 
	6*floor(NRB/3)

	# of <NIL> REGs added for padding
	2*NRB-6*floor(NRB/3)

	The ratio of PDCCH REG EPRE to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of PDCCH DMRS to EA [dB]
	10*log10(NRB/(3*floor(NRB/3)))

	The ratio of <NIL> REG EPRE to EA [dB]
	-inf

	PDSCH DM-RS
	

	# of DM-RS CDM groups without data 
	1

	Configuration type 
	1

	dmrs-TypeA-Position
	2

	dmrs-AdditionalPosition
	1

	PDSCH 
	

	Mapping type 
	A

	# of symbols allocated to PDSCH 
	12

	# of QPSK PDSCH PRBs within a slot for which EVM is measured
	See contribution [8]

	The ratio of PDSCH EPRE to  EA [dB] 
	-6

	The ratio of PDSCH DMRS to EA [dB]
	-6

	# of 16QAM PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	See contribution [8]

	The ratio of PDSCH EPRE to  EA [dB] 
	See contribution [8]

	The ratio of PDSCH DMRS to EA [dB]
	The same as de-boosted PRBs

	Note 1: The transmission bandwidth configuration NRB is defined in section 5.3.2 of TS38.104.
Note 2: EA denotes average EPRE when NR BS is transmitting with maximum power.



--------------End of TP ------------
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