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1. Introduction
NR test models for conformance specification have been discussed during last RAN4#87 held in Busan. Different aspects of NR test models were discussed in contributions [1, 2]. Some RAN4 agreements on test models are covered in agreed Way Forward [3].

In this contribution we further discuss detailed parameters for NR test models. 
2. Discussion
Following bullets related to NR test models are include in Way Forward [3]:
· Companies are encouraged to further study which aspects of the NR PHY design and channels parameters are needed for TM design.
· For each TM specific list of parameters should be create. There may be different list of parameters for each frequency range.
· Efficient way to introduce list of parameters for TM (eg. boosted PRBs and allocated PRBs for given test models) should be consider. 
2.1 NR test models for FR1 and FR2
Although in principle test models for FR1 and FR2 would be quite similar, but as conformance specification is split into conducted (38.141-1) and OTA (38.141-2), thus each part of conformance specification requires separate parameters tables. The main difference will be channel bandwidths for FR1 and FR2, where the range for FR1 is from 5 MHz to 100 MHz (depending on SCS), and for FR2 is range from 50 MHz to 400 MHz (depending on SCS)
Observation 1: The main difference for test models for FR1 and FR2 are related to different channel bandwidths and SCSs.
2.2 NR Test models 1.1/3.1/3.1a/3.2
Below is presented table 6.1.1.1-1 from TS 36.141 as an example of physical channel parameters used in E-UTRA specification for E-TM1.1.
Table 6.1.1.1-1: Physical channel parameters of E-TM1.1
	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PBCH
	
	
	
	
	
	

	PBCH EPRE / ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PCFICH
	
	
	
	
	
	

	# of symbols used for control channels
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / ERS [dB]
	3.222
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	PHICH BPSK symbol power / ERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / ERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated to PDCCH 
	18
	18
	36
	90
	126
	180

	# of <NIL> REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / ERS [dB]
	0.792
	2.290
	1.880
	1.065
	1.488
	1.195

	<NIL> REG EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PDSCH
	
	
	
	
	
	

	# of QPSK PDSCH PRBs which are boosted
	6
	15
	25
	50
	75
	100

	PRB PA = EA/ERS [dB]
	0
	0
	0
	0
	0
	0

	# of QPSK PDSCH PRBs which are de-boosted
	0
	0
	0
	0
	0
	0

	PRB PA = EA/ERS [dB]
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.


Compare to E-UTRA PA and PB are not specified in NR, thus different method of specifying boosted/non-boosted PRBs is needed.

Observation 2: PA and PB are not specified in NR, thus different method of specifying boosted/non-boosted PRBs is needed.

Following list of PHY NR channel parameters is proposed and could be used for design NR test model.

	Synchronization signals
	Only one SSB per radio frame is used.

	PDCCH
	1 symbol for PDCCH. 1 PDCCH user is assumed for TM 1.1/3.1/3.1a/3.2 and 2 users are assumed for TM 1.2.

	PDSCH


	All remaining symbols are used for PDSCH. 1 user is assumed for TM 1.1/3.1/3.1a/3.2 and 2 users are assumed for TM 1.2.

In TM 1.1/3.1/3.1a, Resource Allocation Type 1 is used with the whole bandwidth used by the user (BWP starts at PRB 0). 

In TM 1.2, Resource Allocation Type 0 is used which allows to allocate with granularity of RBG (2/4/8 PRBs) which depends on used bandwidth. 
Set power for PDSCH in following way: one set of PRBs is boosted by 3 dB, the remaining PRBs are then de-boosted to scale the total TX power to the nominal value.


	DM-RS configuration 
	-
Configuration Type 1 (dmrs-Type)

-
Mapping Type A (dmrs-TypeA)

-
Type A Position = 2 (dmrs-TypeA-Position)

-
DL DM-RS Additional Position = 0 (dmrs-AdditionalPosition)


As mentioned above, PA and PB not specified in 3GPP NR thus power for boosted/non-boosted PRBs should be relative to the average power which would have been used in order to fulfill the power budget.

Proposal 1: It is proposed to set power for PDSCH in following way: one set of PRBs is boosted by 3 dB, the remaining PRBs are then de-boosted to scale the total TX power to the nominal value.
Table 1 provides NR physical channel parameters of E-TM1.1/3.1/3.1a/3.2. This table include only CBW up to 20 MHz and for FR1 should be extended for CBW above 20 MHz according 38.104 core specification. 
In the core specification TS 38.104 (copied below) not all channel bandwidths exist for each SCSs.
Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS [kHz]
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	25 MHz
	30

MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N.A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135


Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


For NR test models it is proposed to use the smallest SCS for given channel bandwidth for test model generation, which is supported by BS. For example, for FR1 for channel bandwidths from 5 MHz to 50 MHz it means 15 kHz SCS, and for 60 MHz to 100 MHz 30 kHz SCS.
Proposal 2: For NR test models it is proposed to use the smallest SCS for given channel bandwidth for test model generation, which is supported by BS.

In E-UTRA specification for test models E-TM 1.1/3.1/3.1a/3.2 exist in specification separate tables with physical channel parameters which are the same. Thus, in NR specification it is proposed to not unnecessary duplicate the same tables. 

Observation 3: For NR test models 1.1/3.1/3.1a the same table with physical channel parameters should be used. 
Table 1: Physical channel parameters of E-TM1.1/3.1/3.1a/3.2 (table limited to 20MHz CBW)
	Parameter
	5 MHz
SCS 15 kHz
	10 MHz
SCS 15 kHz
	15 MHz
SCS 15 kHz
	20 MHz

	SSB Burst parameters
	
	
	
	

	SS Block mapping type
	Case A
	Case A
	Case A
	Case A

	SSB bursts per radio frame 
	1
	1
	1
	1

	SS Blocks in SS burst
	1
	1
	1
	1

	SS Block position in slot {0, 1}
	1
	1
	1
	1

	SS Block PRB offset
	2
	16
	29
	43

	SS Block subcarrier offset
	0
	0
	0
	0

	Primary Synchronization Signal EPRE / Secondary Synchronization Signal EPRE [db]
	0.000
	0.000
	0.000
	0.000

	Secondary Synchronisation Signal EPRE / PBCH DM-RS [dB]
	0.000
	0.000
	0.000
	0.000

	PBCH
	
	
	
	

	PBCH EPRE / ERS [dB]
	0.000
	0.000
	0.000
	0.000

	PDCCH
	
	
	
	

	# of symbols used for control channel
	1
	1
	1
	1

	# of CCEs allocated to PDCCH 
	4
	8
	13
	17

	# of available REGs
	24
	48
	78
	102

	# of PDCCH
	1
	1
	1
	1

	Aggregation level
	4
	8
	8
	8

	# of PRBs not allocated by PDCCH
	0
	0 


	30


	54



	PDCCH REG EPRE / ERS [dB]
	0
	0
	0
	0

	PDSCH
	
	
	
	

	Downlink resource allocation 
	Type 1
	Type 1
	Type 1
	Type 1

	# of QPSK/16QAM/64QAM/256QAM PDSCH PRBs which are boosted
	25
	52
	79
	106

	# of QPSK/16QAM/64QAM/256QAM PDSCH PRBs which are de-boosted
	0
	0
	0
	0

	DM-RS configuration type
	1
	1
	1
	1

	PDSCH EPRE to DM-RS EPRE [dB]
	-3
	-3
	-3
	-3


Proposal 3: To agreed table 1 with physical channel parameter for test models 1.1/3.1/3.1a/3.2 (extension for all CBWs according core specification is needed).
Table 2 presents numbers (
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) of the boosted PRBs for FDD operation and is also limited here in example to 20MHz CBW.

Table 2. Numbers (
[image: image2.wmf]PRB

n

) of the boosted PRBs (FDD) (table limited to 20MHz CBW)

	
	Slot 0
	Slot 1
	Slot 2
	Slot 3
	Slot 4
	Slot 5
	Slot 6
	Slot 7
	Slot 8
	Slot 9

	5 MHz
SCS 15 kHz
	0 1 6 7 8 9 16 17 22 23
	8 9 10 11 12 13 14 15 18 19
	10 11 12 13 14 15 16 17 18 19
	8 9 10 11 14 15 18 19 22 23
	0 1 4 5 6 7 14 15 16 17
	 2 3 8 9 14 15 18 19 20 21
	8 9 12 13 14 15 18 19 22 23
	0 1 2 3 14 15 20 21 22 23
	8 9 10 11 14 15 20 21 22 23
	0 1 6 7 8 9 10 11 16 17

	10 MHz
SCS 15 kHz
	0 1 2 3 4 5 6 7 12 13 14 15 20 21 22 23 32 33 34 35
	0 1 2 3 24 25 26 27 32 33 34 35 36 37 38 39 40 41 42 43
	4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 44 45 46 47
	0 1 2 3 4 5 6 7 12 13 14 15 24 25 26 27 32 33 34 35
	16 17 18 19 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
	20 21 22 23 24 25 26 27 28 29 30 31 36 37 38 39 48 49 50 51
	0 1 2 3 4 5 6 7 16 17 18 19 24 25 26 27 44 45 46 47
	16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39 44 45 46 47
	4 5 6 7 20 21 22 23 32 33 34 35 44 45 46 47 48 49 50 51
	0 1 2 3 8 9 10 11 16 17 18 19 32 33 34 35 48 49 50 51

	15 MHz
SCS 15 kHz
	0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 48 49 50 51 52 53 54 55
	16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
	8 9 10 11 12 13 14 15 24 25 26 27 28 29 30 31 48 49 50 51 52 53 54 55 64 65 66 67 68 69 70 71
	0 1 2 3 4 5 6 7 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 64 65 66 67 68 69 70 71
	0 1 2 3 4 5 6 7 32 33 34 35 36 37 38 39 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
	0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39
	8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39 56 57 58 59 60 61 62 63
	0 1 2 3 4 5 6 7 24 25 26 27 28 29 30 31 40 41 42 43 44 45 46 47 56 57 58 59 60 61 62 63
	8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 40 41 42 43 44 45 46 47 64 65 66 67 68 69 70 71
	16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 48 49 50 51 52 53 54 55

	20 MHz
SCS 15 kHz
	8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 80 81 82 83 84 85 86 87
	8 9 10 11 12 13 14 15 40 41 42 43 44 45 46 47 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87
	24 25 26 27 28 29 30 31 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 80 81 82 83 84 85 86 87 96 97 98 99 100 101 102 103
	16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 96 97 98 99 100 101 102 103
	32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 56 57 58 59 60 61 62 63 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
	0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 72 73 74 75 76 77 78 79
	16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 72 73 74 75 76 77 78 79 96 97 98 99 100 101 102 103
	0 1 2 3 4 5 6 7 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 56 57 58 59 60 61 62 63 72 73 74 75 76 77 78 79
	8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 48 49 50 51 52 53 54 55 64 65 66 67 68 69 70 71 96 97 98 99 100 101 102 103
	0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 96 97 98 99 100 101 102 103


2.2 NR Test models 1.2
Table 3 provides NR physical channel parameters of E-TM1.2. This table include only CBW up to 20 MHz and for FR1 should be extended for CBW above 20 MHz according 38.104 core specification.
Table 2: Physical channel parameters of E-TM1.2 (table limited to 20MHz CBW)
	Parameter
	5 MHz

	10 MHz
	15 MHz
	20 MHz

	PDCCH
	
	
	
	

	# of symbols used for control channel
	1
	1
	1
	1

	# of CCEs allocated to PDCCH 
	4
	8
	13
	17

	# of available REGs
	24
	48
	78
	102

	# of PDCCH
	2
	2
	2
	2

	Aggregation level(s)
	2/2
	4/4
	4/8
	8/8

	# of PRBs not allocated by PDCCH
	0
	0 
	6
	6

	PDCCH REG EPRE / ERS [dB]
	0
	0
	0
	0

	PDSCH
	
	
	
	

	Downlink resource allocation 
	Type 0
	Type 0
	Type 0
	Type 0

	RBG size
	2
	4
	8
	8

	Num of RBG 
	13
	13
	10
	14

	Size of last RBG
	1
	0
	7
	2

	PDSCH EPRE to DM-RS EPRE [dB]
	-3
	-3
	-3
	-3

	# of QPSK/16QAM/64QAM/256QAM PDSCH PRBs which are boosted
	10
	20
	32
	40

	PDSCH power compared to the average power
	3 dB
	3 dB
	3 dB
	3 dB

	# of QPSK/16QAM/64QAM/256QAM PDSCH PRBs which are de-boosted
	15
	32
	47
	66

	PDSCH power compared to the average power
	-4.77 dB
	-4.26 dB
	-4.96 dB
	-4.05 dB


Proposal 4: To agreed table 3 with physical channel parameter for test models 1.2 (extension for all CBWs according core specification is needed.
3. Conclusion

In this contribution, we discuss discuss parameters for NR test models. We have made following observations and proposal.
Observation 1: The main difference for test models for FR1 and FR2 are related to different channel bandwidths and SCSs.

Observation 2: PA and PB are not specified in NR, thus different method of specifying boosted/non-boosted PRBs is needed.

Proposal 1: It is proposed to set power for PDSCH in following way: one set of PRBs is boosted by 3 dB, the remaining PRBs are then de-boosted to scale the total TX power to the nominal value.
Proposal 2: For NR test models it is proposed to use the smallest SCS for given channel bandwidth for test model generation, which is supported by BS.

Observation 3: For NR test models 1.1/3.1/3.1a the same table with physical channel parameters should be used. 
Proposal 3: To agreed table 1 with physical channel parameter for test models 1.1/3.1/3.1a/3.2 (extension for all CBWs according core specification is needed).
Proposal 4: To agreed table 3 with physical channel parameter for test models 1.2 (extension for all CBWs according core specification is needed.
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