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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK5]In RAN#88, text proposals were agreed for the test model in [4]. This document provides revised text proposals for additional details in the test model.
Discussion
There are several remaining details for the test models including
· PDSCH DMRS
· Power boosting for the PDSCH
· SS block
The TP captures the details from [1] [2] [3].
Conclusion
The following text proposal should be used for the test model description in 38.141-1 [4].
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Appendix
Text Proposal
****** BEGIN *****
[bookmark: _Toc510689714][bookmark: _Toc523247715]4.9.2	Test models
[bookmark: _Toc523247716]4.9.2.1	General
The following sections describe the NR test models needed for BS type 1-C and BS type 1-H.
[bookmark: _Toc523247717]4.9.2.2 	NR test models
The set-up of physical channels for transmitter tests shall be according to one of the NR test models (NR-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:
-	[The test models are defined for a single antenna port (using p = 0); 1 code word (q = 0), 1 layer, precoding is not used; unless specified otherwise]
-	Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)
-	Normal CP
-	Virtual resource blocks of localized type
-	Cell ID 
For NR TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.2.2-1 
Table 4.9.2.2-1: Configurations of TDD gNB test models for NR FR1
	SCS 
[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	15
	3
	10
	2
	1

	30
	7
	6
	4
	2

	60 (Note)
	14
	12
	8
	4

	Note: There are two S slots. First S slot has 12 DL symbols followed by 2 flexible symbols; second S slot has 6 flexible symbols followed by 8 UL symbols.



Measurements are not performed when the number of DL symbols in an S slot is 6.
For the PDSCH, the l-th symbol of a slot for l=0,…,13 carries DMRS if l{2, 5, 8, 11} and symbol l is configured as a DL symbol.
NRB is considering the maximum transmission bandwidth configuration seen in table 5.3.2-2.


[bookmark: _Toc510689715][bookmark: _Toc523247718]4.9.2.2.1	NR test model 1.1 (NR-TM1.1)
This model shall be used for tests on:
-	BS output power
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation 
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Physical channel parameters of NR-TM1.1 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  


	PDCCH
	

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol (# of RBs for PDSCH)
	NRB – 6 

	Starting RB for PDCCH
	0

	DM-RS configuration and density
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGsREs 1, 5, 9 of each REG in each symbol

	SS Block
	

	SCS
	15 kHz if Table 5.4.3.3-1 in 38.141 indicates Case A for SS block pattern is supported for band

	Number of slots
	1 slot if SCS of SS block is 15 kHz, otherwise 2 slots

	Starting symbol locations for SS block
	{2, 8} of slot 0 for 15 kHz SCS,
{4, 8} of slot 0 and {2, 6} of slot 1 for 30 kHz SCS when Case B is used for the SS block pattern
{2, 8} of slot 0 and {2, 8} of slot 1 for 30 kHz SCS when Case C is used for the SS block pattern

	Location of SS block
	[center]

	Power boosting
	[10 log10 (20/NRB*2µ)]

	                                PDSCH

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

	# of QPSK PDSCH PRBs which are boosted or deboosted
	0




[bookmark: _Toc510689716][bookmark: _Toc523247719]4.9.2.2.2	NR test model 1.2 (NR-TM1.2)
This model shall be used for tests on:
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
Table 4.9.2.2.2-1: Physical channel parameters of NR-TM 1.2 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  


	PDCCH
	

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol
	NRB – 6 

	Starting RB for PDCCH
	0

	DM-RS configuration and density
	REs 1, 5, 9 of each REG in each symbolComb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs

	SS Block
	

	SCS
	15 kHz if Table 5.4.3.3-1 in 38.141 indicates Case A for SS block pattern is supported for band

	Number of slots
	1 slot if SCS of SS block is 15 kHz, otherwise 2 slots

	Starting symbol locations for SS block
	{2, 8} of slot 0 for 15 kHz SCS,
{4, 8} of slot 0 and {2, 6} of slot 1 for 30 kHz SCS when Case B is used for the SS block pattern
{2, 8} of slot 0 and {2, 8} of slot 1 for 30 kHz SCS when Case C is used for the SS block pattern

	Location of SS block
	[center]

	Power boosting
	[10 log10 (20/NRB*2µ)]

	                                PDSCH

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

	# of QPSK PDSCH PRBs which are boosted 
	
M = 2, N = 5
[, i.e., every xth PRB]


	Level of boosting [dB] 
	B=3[y]

	Location of boosted RB
	


	# of QPSK PDSCH PRBs which are deboosted
	  [   
  ]


	Level of deboosting [dB]
	  [
   ]




where NRB is considering the maximum transmission bandwidth configuration seen in table 5.3.2-2.
[bookmark: _Toc510689717][bookmark: _Toc523247720]4.9.2.2.3	NR test model 2 (NR-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)

Table 4.9.2.2.3-1: Physical channel parameters of NR-TM 2 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  


	PDCCH
	

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol
	NRB – 6 

	Starting RB for PDCCH
	0

	DM-RS configuration and density
	REs 1, 5, 9 of each REG in each symbol

	SS Block
	

	SCS
	15 kHz if Table 5.4.3.3-1 in 38.141 indicates Case A for SS block pattern is supported for band

	Number of slots
	1 slot if SCS of SS block is 15 kHz, otherwise 2 slots

	Starting symbol locations for SS block
	{2, 8} of slot 0 for 15 kHz SCS,
{4, 8} of slot 0 and {2, 6} of slot 1 for 30 kHz SCS when Case B is used for the SS block pattern
{2, 8} of slot 0 and {2, 8} of slot 1 for 30 kHz SCS when Case C is used for the SS block pattern

	Location of SS block
	[center]

	Power boosting
	[10 log10 (20/NRB*2µ)]

	                                PDSCH

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier)

	# of 64QAM PDSCH PRBs which are boosted 
	1

	Level of boosting [dB] 
	B=0

	Location of boosted RB
	
Where 

	# of PRBs which are not allocated
	

	Level of boosting [dB]
	-inf


Editor’s note: Physical channel parameters for TM2 to be added
[bookmark: _Toc510689718][bookmark: _Toc523247721]
4.9.2.2.4	NR test model 2a (NR-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 tables 4.9.2.2.3-1X with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.
[bookmark: _Toc510689719][bookmark: _Toc523247722]4.9.2.2.5	NR test model 3.1 (NR-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 64QAM PDSCH PRBs used.
[bookmark: _Toc510689720][bookmark: _Toc523247723]4.9.2.2.6	NR test model 3.1a (NR-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 256QAM PDSCH PRBs used.
[bookmark: _Toc510689721][bookmark: _Toc523247724]4.9.2.2.7	NR test model 3.2 (NR-TM3.2)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for 16QAM modulation

Table 4.9.2.2.7-1: Physical channel parameters of NR-TM 3.2 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  


	PDCCH
	

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol
	NRB – 6 

	Starting RB for PDCCH
	0

	DM-RS configuration and density
	REs 1, 5, 9 of each REG in each symbol

	SS Block
	

	SCS
	15 kHz if Table 5.4.3.3-1 in 38.141 indicates Case A for SS block pattern is supported for band

	Number of slots
	1 slot if SCS of SS block is 15 kHz, otherwise 2 slots

	Starting symbol locations for SS block
	{2, 8} of slot 0 for 15 kHz SCS,
{4, 8} of slot 0 and {2, 6} of slot 1 for 30 kHz SCS when Case B is used for the SS block pattern
{2, 8} of slot 0 and {2, 8} of slot 1 for 30 kHz SCS when Case C is used for the SS block pattern

	Location of SS block
	[center]

	Power boosting
	[10 log10 (20/NRB*2µ)]

	                                PDSCH

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier)

	# of 16QAM PDSCH PRBs which are boosted and measured d 
	
M = 3, N = 5

	Level of boosting [dB] 
	-3

	Location of boosted RB
	
Where 


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

	Level of deboosting [dB]
	


Editor’s note: Physical channel parameters for TM3.2 to be added
[bookmark: _Toc510689722][bookmark: _Toc523247725]
4.9.2.2.8	NR test model 3.3 (NR-TM3.3)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for QPSK modulation

Table 4.9.2.2.7-1: Physical channel parameters of NR-TM 3.3 for x kHz SCS with y MHz bandwidth
	Parameter
	SCS: x kHz, BW: y MHz  


	PDCCH
	

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol
	NRB – 6 

	Starting RB for PDCCH
	0

	DM-RS configuration and density
	REs 1, 5, 9 of each REG in each symbol

	SS Block
	

	SCS
	15 kHz if Table 5.4.3.3-1 in 38.141 indicates Case A for SS block pattern is supported for band

	Number of slots
	1 slot if SCS of SS block is 15 kHz, otherwise 2 slots

	Starting symbol locations for SS block
	{2, 8} of slot 0 for 15 kHz SCS,
{4, 8} of slot 0 and {2, 6} of slot 1 for 30 kHz SCS when Case B is used for the SS block pattern
{2, 8} of slot 0 and {2, 8} of slot 1 for 30 kHz SCS when Case C is used for the SS block pattern

	Location of SS block
	[center]

	Power boosting
	[10 log10 (20/NRB*2µ)]

	                                PDSCH

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier)

	# of QPSK PDSCH PRBs which are boosted and measured d 
	
M = 1, N = 2

	Level of boosting [dB] 
	-6

	Location of boosted RB
	
Where 


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

	Level of deboosting [dB]
	


Editor’s note: Physical channel parameters for TM3.3 to be added


