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Decision
1. Introduction
In this contribution, we discuss some points in deciding the test points of MOP, MPR and AMPR in FR1.
2. Discussion
The following list shows the different points on which decisions need to be taken.
· Subcarrier spacing
The options are 15 kHz, 30 kHz and 60 kHz. It is proposed to test all the subcarrier spacings.
Proposal 1: The test subcarrier spacing shall be 15kHz, 30kHz and 60kHz. 
·  Channel bandwidth
In 38.101-1, the configuration of channel bandwidth, maximum transmission bandwidth and subcarrier spacing are specified as below:

Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[TBD]
	216
	270
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	[TBD]
	106
	133
	162
	217
	273

	60
	N/A
	11
	18
	24
	31
	[TBD]
	51
	65
	79
	107
	135


For MOP, MPR and AMPR, it is proposed to test the minimum and maximum channel bandwidth supported on each band. In addition, it is proposed to also test the 20MHz channel bandwidth as a typical bandwidth for LTE refarming, and to test the 60MHz bandwidth to improve test coverage for large channel bandwidth.

Proposal 2: The test channel bandwidth shall be Lowest, 20MHz, 60MHz, Highest. 
· Configuration of Inner RB and Outer RB
In 38.101, the MPR requirements are specified for two different type of RB allocations, which are inner RB allocations and outer RB allocations. The definition of inner and outer RB allocations are copied from 38.101 6.2.2:
6.2.2
UE maximum output power reduction

UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE Power Class 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-1.

Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ TBD
	0

	DFT-s-OFDM QPSK
	≤ TBD
	0

	DFT-s-OFDM 16 QAM
	≤ TBD
	≤ TBD

	DFT-s-OFDM 64 QAM
	≤ TBD

	DFT-s-OFDM 256 QAM
	4.5

	CP-OFDM QPSK
	≤ TBD
	≤ TBD

	CP-OFDM 16 QAM
	≤ TBD
	≤ TBD

	CP-OFDM 64 QAM
	≤ TBD

	CP-OFDM 256 QAM
	≤ TBD


Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:

LCRBmax is the maximum number of RB for a given Channel bandwidth and sub-carrier spacing derived from from spectrum utilization.

RBstartLow = LCRB/2 rounded down to next integer with floor at 1

RBstartHigh = LCRBmax – RBstartLow – LCRB

Where Inner RB allocation range is specified as follows: Inner RB allocation are LCRB/2 away from each edge of the maximum RB allocation for all LCRB ≤ LCRBmax/2 rounded up to the next integer.
RBstartInner : valid RBstart values for Inner RB allocations

For LCRB ≤ LCRBmax/2 rounded up to the next integer, RBstartLow ≤ RBstartInner ≤ RBstartHigh

Where Outer RB allocation range is all allocations which are not Inner RB allocation

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

Proposal 3: The test points of MOP and MPR for inner RB allocations are decided as following: 1@RBstartLow, 1@RBstartHigh and ceiling(LCRBmax/2)@RBstartLow.
Proposal 4: The test points of MOP and MPR for outer RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

Proposal 5: The test points of MOP and MPR for requirements independent of RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

· Transmission Test Configuration Table Format

The combination of different channel bandwidths and RB allocations are in a great number. It is proposed for MOP and MPR to separate the RB allocation and specific uplink configuration for each channel bandwidth into two different tables.
Table 6.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [?] subclause [4.1]
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [?] subclause [4.3.1]
	Low, Mid, High

	Test Channel Bandwidths as specified in TS 38.508-1 [?] subclause [4.3.1]
	Lowest, 20MHz, 60MHz, Highest

	Test Subcarrier Spacing as specified in TS 38.508-1 [?] subclause [4.3.1]
	15kHz, 30kHz, 60kHz

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output power test case
	Modulation
	RB allocation (Note 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Inner RB allocation

	2
	
	DFT-s-OFDM PI/2 BPSK
	Outer RB allocation

	3
	
	DFT-s-OFDM QPSK
	Inner RB allocation

	4
	
	DFT-s-OFDM QPSK
	Outer RB allocation

	5
	
	DFT-s-OFDM 16 QAM
	Inner RB allocation

	6
	
	DFT-s-OFDM 16 QAM
	Outer RB allocation

	7
	
	DFT-s-OFDM 64 QAM
	Normal RB allocation

	8
	
	DFT-s-OFDM 256 QAM
	Normal RB allocation

	9
	
	CP-OFDM QPSK
	Inner RB allocation

	10
	
	CP-OFDM QPSK
	Outer RB allocation

	11
	
	CP-OFDM 16 QAM
	Inner RB allocation

	12
	
	CP-OFDM 16 QAM
	Outer RB allocation

	13
	
	CP-OFDM 64 QAM
	Normal RB allocation

	14
	
	CP-OFDM 256 QAM
	Normal RB allocation

	Note 1: The specific configuration of each RB allocation is defined in Table 6.2.1.4.1-2.


Table 6.2.1.4.1-2: Uplink Configuration of each RB allocation

	SCS(kHz)
	
	5MHz
	10MHz
	15MHz
	20MHz
	25MHz
	30MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	15
	LCRBmax
	25
	52
	79
	106
	133
	[TBD]
	216
	270
	N/A
	N/A
	N/A

	
	Inner RB allocation
	1@1
	1@1
	1@1
	1@1
	1@1
	[TBD]
	1@1
	1@1
	N/A
	N/A
	N/A

	
	
	1@23
	1@50
	1@77
	1@104
	1@131
	[TBD]
	1@214
	1@268
	N/A
	N/A
	N/A

	
	
	13@6
	26@13
	40@20
	53@26
	67@33
	[TBD]
	108@54
	135@67
	N/A
	N/A
	N/A

	
	Outer RB allocation
	1@0
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	N/A
	N/A
	N/A

	
	
	1@24
	1@51
	1@78
	1@105
	1@132
	[TBD]
	1@215
	1@269
	N/A
	N/A
	N/A

	
	
	25@0
	52@0
	79@0
	106@0
	133@0
	[TBD]
	216@0
	270@0
	N/A
	N/A
	N/A

	
	Normal RB allocation
	1@0
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	N/A
	N/A
	N/A

	
	
	1@24
	1@51
	1@78
	1@105
	1@132
	[TBD]
	1@215
	1@269
	N/A
	N/A
	N/A

	
	
	25@0
	52@0
	79@0
	106@0
	133@0
	[TBD]
	216@0
	270@0
	N/A
	N/A
	N/A

	30
	LCRBmax
	11
	24
	38
	51
	65
	[TBD]
	106
	133
	162
	217
	273

	
	Inner RB allocation
	1@1
	1@1
	1@1
	1@1
	1@1
	[TBD]
	1@1
	1@1
	1@1
	1@1
	1@1

	
	
	1@9
	1@22
	1@36
	1@49
	1@63
	[TBD]
	1@104
	1@131
	1@160
	1@215
	1@271

	
	
	6@3
	12@6
	19@9
	26@13
	33@16
	[TBD]
	53@26
	67@33
	81@40
	109@54
	137@68

	
	Outer RB allocation
	1@0
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	1@0
	1@0
	1@0

	
	
	1@10
	1@23
	1@37
	1@50
	1@64
	[TBD]
	1@105
	1@132
	1@161
	1@216
	1@272

	
	
	11@0
	24@0
	38@0
	51@0
	65@0
	[TBD]
	106@0
	133@0
	162@0
	217@0
	273@0

	
	Normal RB allocation
	1@0
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	1@0
	1@0
	1@0

	
	
	1@10
	1@23
	1@37
	1@50
	1@64
	[TBD]
	1@105
	1@132
	1@161
	1@216
	1@272

	
	
	11@0
	24@0
	38@0
	51@0
	65@0
	[TBD]
	106@0
	133@0
	162@0
	217@0
	273@0

	60
	LCRBmax
	N/A
	11
	18
	24
	31
	[TBD]
	51
	65
	79
	107
	135

	
	Inner RB allocation
	N/A
	1@1
	1@1
	1@1
	1@1
	[TBD]
	1@1
	1@1
	1@1
	1@1
	1@1

	
	
	N/A
	1@9
	1@16
	1@49
	1@63
	[TBD]
	1@104
	1@131
	1@160
	1@215
	1@271

	
	
	N/A
	6@3
	9@4
	12@6
	16@8
	[TBD]
	26@13
	33@16
	40@20
	54@27
	68@34

	
	Outer RB allocation
	N/A
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	1@0
	1@0
	1@0

	
	
	N/A
	1@10
	1@17
	1@23
	1@30
	[TBD]
	1@50
	1@64
	1@78
	1@106
	1@134

	
	
	N/A
	11@0
	18@0
	24@0
	31@0
	[TBD]
	51@0
	65@0
	79@0
	107@0
	135@0

	
	Normal RB allocation
	N/A
	1@0
	1@0
	1@0
	1@0
	[TBD]
	1@0
	1@0
	1@0
	1@0
	1@0

	
	
	N/A
	1@10
	1@17
	1@23
	1@30
	[TBD]
	1@50
	1@64
	1@78
	1@106
	1@134

	
	
	N/A
	11@0
	18@0
	24@0
	31@0
	[TBD]
	51@0
	65@0
	79@0
	107@0
	135@0

	Note 1:
Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table [5.3.2-1].


Proposal 6: It is proposed to adopt the table templates in MOP and MPR test cases.
3. Conclusion
In this document, we discussed several points in deciding the test points of MOP, MPR and AMPR in FR1. It is proposed that RAN5 endorse following proposals.
Proposal 1: The test subcarrier spacing shall be 15kHz, 30kHz and 60kHz. 
Proposal 2: The test channel bandwidth shall be Lowest, 20MHz, 60MHz, Highest. 
Proposal 3: The test points of MOP and MPR for inner RB allocations are decided as following: 1@RBstartLow, 1@RBstartHigh and ceiling(LCRBmax/2)@RBstartLow.

Proposal 4: The test points of MOP and MPR for outer RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

Proposal 5: The test points of MOP and MPR for requirements independent of RB allocations are decided as following: 1@0, 1@LCRBmax-1 and LCRBmax@0.

Proposal 6: It is proposed to adopt the table templates in MOP and MPR test cases.
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