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1. Introduction
A default baseline for test point selection for TRx test cases was presented in [1] at RAN5#1 5G NR Adhoc meeting, where some proposals for environmental conditions, test frequencies, channel bandwidths, subcarrier spacing and RB allocation for FR1 were based on LTE. Finally, it was stated that each test case would require specific analysis to conform its test configuration table based on the study for Frequency, Channel BW, SCS, RB allocation (including modulations).
Test proposal was added in [3] for NR Adjacent Channel Leakage Ratio leaving open, for further study, test configuration table and test points selection for Frequency, Channel BW, SCS, Resource Allocations and modulations.
The purpose of this contribution is to provide the complete analysis for each parameter included in the Test Configuration Table and propose test points selection for NR Adjacent Channel Leakage Ratio test in RF1.
2. Discussion

Adjacent Channel Leakage Ratio for FR1 is defined in the Out of band emission section in [3] where it is explained the scope of the Out of band emissions measurement as follows:
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio.

Based on the Minimum requirements for NR Adjacent Channel Leakage Ratio in [2]:

6.5.2.2.1
Adjacent channel leakage ratio
Adjacent channel leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
Table 6.5.2.2.1-1: NR ACLR measurement bandwidth

	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	38.895
	48.615
	58.35
	78.15
	98.31


Table 6.5.2.2.1-2: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NR ACLR
	
	31 dB
	30 dB


NR adjacent channel leakage power ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. 

The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.2.1-1 in [2]. 

If the measured adjacent channel power is greater than [–50dBm] then the NRACLR shall be higher than the value specified in Table 6.5.2.2.1-2 in [2].
Following subclauses introduce study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration aspects.

2.1. Test Environment

Based on the baseline agreed in [1], test environment for NR Adjacent Channel Leakage Ratio measurement for FR1 can be defined as in LTE.

Proposal 1: Define Test Environment as Normal Conditions (NC) and Extreme Conditions (TL/VL, TL/VH, TH/VL and TH/VH) for Adjacent Channel Leakage Ratio measurement in FR1.
2.2. Test Subcarrier Spacing

The goal of this section is to expose the technical reasons to select the SCS to be tested in NR Adjacent Channel Leakage Ratio FR1. This study is focused to detect the most critical use cases, based on SCS selection, when the nominal operation mode of the UE is compromised in this test.
The following aspect have been considered:

Spectrum utilization and Minimum GuardBand
The maximum transmission bandwidth configuration NRB for each channel bandwidth and subcarrier spacing is specified in Table 2.2-1 (obtained from Table 5.3.2-1 in [2]).

Table 2.2-1 Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	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
	160
	216
	270
	N/A
	N/A
	N/A

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

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135


The maximum transmission bandwidth (in MHz) per each channel bandwidth and SCS is calculated by using the values of the maximum number of Resource block and subcarrier spacing information (assuming 12 subcarriers per resource block), these values are shown in Table 2.2-2.


Table 2.2-2 Maximum transmission bandwidth configuration in MHz
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	4.5
	9.36
	14.22
	19.08
	23.94
	28.8
	38.88
	48.6
	N/A
	N/A
	N/A

	30
	3.96
	8.64
	13.68
	18.36
	23.4
	28.08
	38.16
	47.88
	58.32
	78.12
	98.28

	60
	N/A
	7.92
	12.96
	17.28
	22.32
	27.36
	36.72
	46.8
	56.88
	77.04
	97.2


Besides Table 2.2-3 (taken from Table 5.3.3-1 in [2]), shows the minimum guardband for a UE channel bandwidth in each subcarrier spacing. This guardband is the frequency separation between the channel edge and the transmission bandwidth edge.
Table 2.2-3 Minimum Guardband for each UE channel bandwidth and SCS (kHz)

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

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	[592.5]
	552.5
	692.5
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	[945]
	905
	1045
	825
	925
	845

	60
	N/A
	1010
	990
	1330
	1310
	[1290]
	1610
	1570
	1530
	1450
	1370


Analyzing values in Table 2.2-3, the minimum guardband values are obtained for the lowest SCS (for each channel bandwidth).

Observation 2: Considering spectrum utilization and minimum guardband, it is reasonable to test the Lowest SCS.
Secondary lobes from subcarriers
Continuing the purpose to find the most critical situations for the UE related to the SCS selection other observation might be done. 
In Table 2.2-3 the frequency range for the guardband is shown for each SCS and channel bandwith. However, if frequency response of each subcarrier is assumed as non-ideal, then this guardband might be studied in terms of how many secondary lobs would keep inside this guardband. This information gives us an estimation on how many power might go out the channel bandwidth due to the non-linearity of the transmitter.
Table 2.2-4 Number of secondary lobs are included in Guardband for each UE channel bandwidth and SCS (kHz) from last subcarrier
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	15
	16.16
	20.83
	25.5
	30.16
	34.83
	39.5
	36.83
	46.16
	N/A
	N/A
	N/A

	30
	16.83
	22.16
	21.5
	26.83
	26.16
	31.5
	30.16
	34.83
	27.5
	30.83
	28.16

	60
	N/A
	16.83
	16.5
	22.16
	21.83
	21.5
	26.83
	26.16
	25.5
	24.16
	22.83


Table 2.2-4 depicts the number of secondary lobs inside the guardband. The most of cases show that the highest SCS will have lower number of secondary lobs inside the guardband so, if they are not filtered by channel bandwidth filter, this power would be an unwanted spurious emission out of the channel.
Observation 3: Based on the number of secondary lobs in guardband, it seems to be reasonable to test the Highest SCS supported by UE.

Proposal 2: Select the Lowest and Highest SCS supported for UE for Adjacent Channel Leakage Ratio measurement in FR1.
2.3. Test Frequencies

Adjacent Channel Leakage Ratio is included inside the section Out of band emissions where it is pretended to evaluate the unwanted emissions immediately outside the nominal channel resulting from the modulation process and non-linearity in the transmitter. 
This section pretends to analyse the Test Frequencies test points which should be tested in Adjacent Channel Leakage Ratio to evaluate the effects of a possible non-linearity in the channel bandwidth response for different frequencies inside the band.
In LTE, Adjacent Channel Leakage Ratio measurement is tested for Low, Mid and High frequencies. This criteria is reasonable to verify different behaviours of the UE transmitter for different frequencies due to non-linearity based on the frequency.

With the purpose to reduce testing time the following analysis is based on detecting the most critical situations, related with the non-linearity with frequency.

The UE filter design, which operates in a specific band, usually is based on a reference frequency to design the active components in its transmitter. In general, the most critical situations to operate are when the transmitter filter in UE is centered in frequencies far from the reference frequency.
The most critical cases based on the reference frequency for UE filters and the frequency to be tested are:

· UE implementation based on the Mid Frequency ( The most far frequency would be Low and High, so this option would be covered in case to test Low or High frequency.
· UE implementation based on any extreme frequency (Low or High) ( If testing is indicated for both Low and High, then the worst case would be tested as well. For instance: if the reference frequency is Low then the testing on High would be the most far frequency distant.
Observation 4: Low and High frequencies can cover the most critical situations with the frequency variation obtaining a timing reduction in test as well.

Proposal 3: Test Low and High Frequencies for Adjacent Channel Leakage Ratio measurement in FR1.
2.4. Test Channel Bandwidth

In LTE, Adjacent Channel Leakage Ratio is tested for Lowest, 5 MHz, 10 MHz and Highest channel bandwidths. This assumption seems to be reasonable to test different behaviours of the UE transmitter related to the non-linearity with different channel bandwidth. 

Based on it, NR Adjacent Channel Leakage Ratio for FR1 might be tested for Lower, 15 MHz, 20 MHz (more common bandwidth across all NR FR1 bands) and Highest.

Observation 5: Test the Lowest, 15 MHz, 20 MHz and Highest would cover all situations defined in LTE.
Considering Table 2.2-3 of this document, for a specific SCS, the channel bandwidth with narrowest guardband corresponds with the Lowest channel bandwidth. This situation makes the UE to conform its filter with narrow band-pass and with a very high slope, which it is difficult to obtain without adding losses in the bandpass of the filter. Based on this, it would make reasonable to test the Lowest channel bandwidths.

However, the channel bandwidth with Higher band pass are especially sensible to obtain ramp-down with high slope filters whose size is small, so it is interesting to test this option as well.

Observation 6: Test the Lowest and Highest seems to cover the most critical situations.
Furthermore, due NR Adjacent Channel Leakage Ratio will cover the test all possible non linearities (frequency, modulation, channel bandwidth and SCS) the number of test points increases considerably if the LTE guideline is followed. Thus, a sensible test point reduction should be required.
Proposal 4: Test the Lowest and Highest Channel Bandwidth for Adjacent Channel Leakage Ratio measurement in FR1.
2.5. Modulations
As it has been introduced this test cases needs to evaluate the UE behaviour in out of band emissions considering modulation process.
As defined in LTE, the section Test requirement in 6.5.2.2 Adjacent Channel Leakage Ratio in [3] includes two different requirements: The UE mean power in the channel bandwidth and Power of unwanted emissions outside the nominal channel. The UE mean power requirements are based on limits included in section 6.2.2 Maximum Power Reduction in [3]. 

In LTE, Adjacent Channel Leakage Ratio and the Maximum Power Reduction use the same values for the configuration table related to modulations, frequencies, channel bandwidth and allocations.

Observation 7: If the same LTE philosophy is used for NR Adjacent Channel Leakage Ratio, then the modulations to be tested in this test case would be defined from the table in 6.2.2 test in [3]. So, all UL modulations supported by UE should be tested as shown in Table 2.5-1.

Table 2.5-1 Uplink Modulations defined in MPR test in [3]

	UL Modulations

	

	DFT-s-OFDM PI/2 BPSK

	DFT-s-OFDM QPSK

	DFT-s-OFDM 16 QAM

	DFT-s-OFDM 64 QAM

	DFT-s-OFDM 256 QAM

	CP-OFDM QPSK

	CP-OFDM 16 QAM

	CP-OFDM 64 QAM

	CP-OFDM 256 QAM


Observation 8: The same LTE philosophy has been assumed for NR since in section 6.2.2.2 Test applicability in [3] is stated that NR Maximum Power Reduction in RF1 is tested in NR Adjacent Channel Leakage Ratio as indicated below:

The requirements of this test apply in test cases 6.5.2.2.1 Adjacent Channel Leakage power Ratio to all types of NR Power Class 3 UE release 15 and forward.
If section 4.5.2 in [4] is analysed, the spectrum utilisation and the transmission bandwidth are different depending on the type of OFDM modulation (CP-OFDM or DFT-s-OFDM) as shown in Tables below:

CP-OFDM (Tables obtained from section 4.5.2.1 in [4])
Table 4.5.2.1-1: Range 1 NR UE and BS maximum RB allocation for CP-OFDM

	SCS [kHz]
	BS / UE Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	701
	80
	901
	100

	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

	NOTE1:  70MHz and 90MHz are defined only as BS channel bandwidths in release 15.


Table 4.5.2.1-2: Range 1 NR UE and BS transmission bandwidths in MHz for CP-OFDM
	SCS [kHz]
	BS / UE Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	701
	80
	901
	100

	15
	4.5
	9.36
	14.22
	19.08
	23.94
	[28.80]
	38.88
	48.6
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	3.96
	8.64
	13.68
	18.36
	23.40
	[28.08]
	38.16
	47.88
	58.32
	[68.04]
	78.12
	[88.20]
	98.28

	60
	N.A
	7.92
	12.96
	17.28
	22.32
	[27.36]
	36.72
	46.8
	56.88
	[66.96]
	77.04
	[87.12]
	97.20

	NOTE1:  70MHz and 90MHz are defined only as BS channel bandwidths in release 15.


Table 4.5.2.1-3: Range 1 NR UE and BS spectrum utilization for CP-OFDM

	SCS [kHz]
	BS / UE Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	701
	80
	901
	100

	15
	90.0%
	93.6%
	94.8%
	95.4%
	95.8%
	[96.0]%
	97.2%
	97.2%
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	79.2%
	86.4%
	91.2%
	91.8%
	93.6%
	[93.6]%
	95.4%
	95.8%
	97.2%
	[97.2]%
	97.7%
	[98.0]%
	98.3%

	60
	N.A
	79.2%
	86.4%
	86.4%
	89.3%
	[91.2]%
	91.8%
	93.6%
	94.8%
	[95.7]%
	96.3%
	[96.8]%
	97.2%

	NOTE1:  70MHz and 90MHz are defined only as BS channel bandwidths in release 15.


Table 4.5.2.1-4: Range 1 NR UE and BS minimum guard band sizes (kHz) for CP-OFDM

	SCS [kHz]
	BS / UE Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	701
	80
	901
	100

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	[592.5]
	552.5
	692.5
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	505
	665
	645
	805
	785
	[945]
	905
	1045
	825
	[965]
	925
	[885]
	845

	60
	N.A
	1010
	990
	1330
	1310
	[1290]
	1610
	1570
	1530
	[1490]
	1450
	[1410]
	1370

	NOTE1:  70MHz and 90MHz are defined only as BS channel bandwidths in release 15.


DFT-s-OFDM (Tables obtained from section 4.5.2.2 in [4])
Table 4.5.2.2-1: Range 1 NR UE maximum RB allocation for DFT-s-OFDM

	SCS [kHz]
	Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	15
	25
	50
	75
	100
	128
	[160]
	216
	270
	N.A
	N.A
	N.A

	30
	10
	24
	36
	50
	64
	[75]
	100
	128
	162
	216
	270

	60
	N.A
	10
	18
	24
	30
	[36]
	50
	64
	75
	100
	135


Table 4.5.2.2-2: Range 1 NR UE transmission bandwidths in MHz for DFT-s-OFDM

	SCS [kHz]
	
	Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	15
	4.5
	9
	13.5
	18
	23.04
	[28.80]
	38.88
	48.6
	N.A
	N.A
	N.A

	30
	3.6
	8.64
	12.96
	18
	23.04
	[27.00]
	36
	46.08
	58.32
	77.76
	97.2

	60
	N.A
	7.2
	12.96
	17.28
	21.6
	[25.92]
	36
	46.08
	54
	72
	97.2


Table 4.5.2.2-3: Range 1 NR UE spectrum utilization for DFT-s-OFDM

	SCS [kHz]
	
	Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	15
	90.0%
	90.0%
	90.0%
	90.0%
	92.2%
	96.0%
	97.2%
	97.2%
	N.A
	N.A
	N.A

	30
	72.0%
	86.4%
	86.4%
	90.0%
	92.2%
	90.0%
	90.0%
	92.2%
	97.2%
	97.2%
	97.2%

	60
	N.A
	72.0%
	86.4%
	86.4%
	86.4%
	86.4%
	90.0%
	92.2%
	90.0%
	90.0%
	97.2%


If each table in CP-OFDM modulation is compared with its corresponding table in DFT-s-OFDM modulation:

· For a specific SCS and ChBw the number of resource blocks for DFT-s modulations is equal or lower than the used by CP modulations.

· For DFT-s-OFDM, when the maximum allocation is smaller than for CP-OFDM the transmit bandwidth is smaller, as a consequence the UE spectrum utilization can be smaller for DFT-s-OFDM than for CP-OFDM.
Observation 9: Due to the different behaviour between DFT-s-OFDM and CP-OFDM modulations the testing for both types of modulations would be required (DFT-s and CP modulations).

Observation 10: According to the knowledge about the OFDM modulations behaviour, it is known that the highest OFDM modulation orders tend to present higher non-linearity, and higher PAPR (Peak to Average Power Ratio), than lower modulations orders. Although the modulations with less non-linearity are based on pi/2-BPSK and QPSK modulations, it would be necessary to test them to discard any problem with this modulations in UE.

Proposal 5: Test all UL modulations supported by UE (DFT-s-OFDM PI/2 BPSK, DFT-s-OFDM QPSK, DFT-s-OFDM 16 QAM, DFT-s-OFDM 64 QAM, DFT-s-OFDM 256 QAM, CP-OFDM QPSK, CP-OFDM 16 QAM, CP-OFDM 64 QAM and CP-OFDM 256 QAM) for Adjacent Channel Leakage Ratio measurement in FR1.

2.6. Uplink Configuration
This section pretends to evaluate the uplink configuration to test in test case NR Adjacent Channel Leakage Ratio for FR1 in terms of the number of allocated resource blocks and the start position for these resource blocks.
As commented in the Modulations section, NR Adjacent Channel Leakage Ratio includes two different requirements: The UE mean power in the channel bandwidth and Power of unwanted emissions outside the nominal channel. The UE mean power requirements are based on limits included in section 6.2.2 Maximum Power Reduction in [3].

In LTE, Adjacent Channel Leakage Ratio and the Maximum Power Reduction test cases use the same values for the configuration table related to allocations.

If the same LTE philosophy is used for NR Adjacent Channel Leakage Ratio, then the uplink configuration to be tested in this test case would be defined in tables for test case 6.2.2, in [3]. So, the RB allocations to test are specified in Table 6.2.2.4.1-1 in [3] and it is shown below in Table 2.6-1.

Observation 11: If the section 6.2.2.2 Test applicability in [3] is analysed, the same philosophy as LTE should be applied due to this section indicates that NR Maximum Power Reduction in RF1 will be tested in NR Adjacent Channel Leakage Ratio as indicated below:

The requirements of this test apply in test cases 6.5.2.2.1 Adjacent Channel Leakage Power Ratio to all types of NR Power Class 3 UE release 15 and forward.
Based on this information, the RB allocation to test in NR Adjacent Channel Leakage Ratio is specified in Table 6.2.2.4.1-1 of NR Maximum Power Reduction in [3] and it is shown in Table 2.6-1.

Table 2.6-1 RB allocations to test according to MPR test in [3]

	Modulation
	RB allocation

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

	DFT-s-OFDM QPSK
	Outer RB allocation

	DFT-s-OFDM 16 QAM
	Inner RB allocation

	DFT-s-OFDM 16 QAM
	Outer RB allocation

	DFT-s-OFDM 64 QAM
	Normal RB allocation

	DFT-s-OFDM 256 QAM
	Normal RB allocation

	CP-OFDM QPSK
	Inner RB allocation

	CP-OFDM QPSK
	Outer RB allocation

	CP-OFDM 16 QAM
	Inner RB allocation

	CP-OFDM 16 QAM
	Outer RB allocation

	CP-OFDM 64 QAM
	Normal RB allocation

	CP-OFDM 256 QAM
	Normal RB allocation


The specific information about which RB allocations are considered as Outer, Inner or Normal can be found in section 6.2.2.3 in [3]. And specific values for each Outer and Inner RB allocations are defined in Table 6.2.2.4.1-2 in [3] and it has been included in Table 2.6-2:

Table 2.6-2: Uplink Configuration of each RB allocation

	Channel Bandwidth
	SCS(kHz)
	LCRBmax
	Inner RB allocation
	Outer RB allocation / Normal RB allocation

	5MHz
	15
	25
	13@6
	25@0

	
	30
	11
	6@3
	11@0

	
	60
	N/A
	N/A
	N/A

	10MHz
	15
	52
	26@13
	52@0

	
	30
	24
	12@6
	24@0

	
	60
	11
	6@3
	11@0

	15MHz
	15
	79
	40@20
	79@0

	
	30
	38
	19@9
	38@0

	
	60
	18
	9@4
	18@0

	20MHz
	15
	106
	53@26
	106@0

	
	30
	51
	26@13
	51@0

	
	60
	24
	12@6
	24@0

	25MHz
	15
	133
	67@33
	133@0

	
	30
	65
	33@16
	65@0

	
	60
	31
	16@8
	31@0

	30MHz
	15
	[TBD]
	[TBD]
	[TBD]

	
	30
	[TBD]
	[TBD]
	[TBD]

	
	60
	[TBD]
	[TBD]
	[TBD]

	40MHz
	15
	216
	108@54
	216@0

	
	30
	106
	53@26
	106@0

	
	60
	51
	26@13
	51@0

	50MHz
	15
	270
	135@67
	270@0

	
	30
	133
	67@33
	133@0

	
	60
	65
	33@16
	65@0

	60MHz
	15
	N/A
	N/A
	N/A

	
	30
	162
	81@40
	162@0

	
	60
	79
	40@20
	79@0

	80MHz
	15
	N/A
	N/A
	N/A

	
	30
	217
	109@54
	217@0

	
	60
	107
	54@27
	107@0

	100MHz
	15
	N/A
	N/A
	N/A

	
	30
	273
	137@68
	273@0

	
	60
	135
	68@34
	135@0


If Table 2.6-1 and Table 2.6-2 are analysed, can be observed that the tested values are Inner resources and Outer allocations.

Focused on Outer resource allocations: Only the full allocation is considered. Based on baseline defined in LTE for the UL CA test points, some of most critical situations are related to allocate partial resource blocks in the edge of the transmitter bandwidth.

Observation 12: It would seem to be necessary to add some test points to test the Inner and Outer RB allocations defined in NR MPR test case, for NR Adjacent Channel Leakage Ratio in FR1, but adding new test points to cover either 1 RB allocation with start 0 for Lower Frequency or 1 RB allocation with start LCRBmax – 1 for Highest Frequency. 

With the purpose to reduce testing time, it is estimated that the impact of Inner allocations on the unwanted power emissions out of band might be low. 

The configuration table in NR Adjacent Channel Leakage Ratio might include only the Outer RB allocations which can contribute to the unwanted emissions and not include the Inner allocations. However, if the inner allocations are eliminated from the NR Adjacent Channel Leakage Ratio configuration table then NR Maximum Power Reduction should be tested besides the ACLR which would increase the testing time.
Observation 13: To test NR Adjacent Channel Leakage Ratio with the NR Maximum Power Reduction configuration table plus additional resource block allocations is more efficient in terms of time consuming than to have to test both NR Adjacent Channel Leakage Ratio and NR Maximum Power Reduction separately.
Proposal 6: Test the Inner and Outer RB allocations defined in NR Maximum Power Reduction test case for NR Adjacent Channel Leakage Ratio in FR1 but adding new test points to cover either 1 RB allocation with start 0 for Lower Frequency or 1 RB allocation with start LCRBmax – 1 for Highest Frequency.
2.7. Number of Test Points

Along this document several proposals have been stated for different configuration parameters. In all of cases the analysis has been focused on reducing testing time without losing quality in UE testing for NR. 

This section shows the comparative between LTE test points and the number of test points that NR Adjacent Channel Leakage Ratio would obtain if either this test keeps the same philosophy than LTE or proposals presented in this paper.

LTE:

In LTE Adjacent Channel Leakage Ratio, the number of test points have been obtained taking into account specific bands such a 2, 25 or 26 bands (which define the maximum number of channel bandwidth configurations). The maximum number of possible test points in LTE is shown in Table 2.7-1:
Table 2.7-1 Maximum Number of Test Steps for LTE Adjacent Channel Leakage Ratio
	Number of Enviromental conditions
	Maximum Number of ChBW
	Maximum Number of Frequencies
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	5
	4
	3
	6
	360


Number of Environmental conditions to test: NC and Extreme.

Number of ChBw to test: Lowest, 5 MHz, 10 MHz and Highest

Number of Frequencies to test: Low, Mid and High

Number of RB allocations: different combinations of RB allocations and modulations according LTE MPR
NR Adjacent Channel Leakage Ratio for FR1 taking as guideline LTE philosophy:

Table 2.7-2 Maximum Number of Test Steps for NR Adjacent Channel Leakage Ratio (same approach as LTE)
	Number of Enviromental conditions
	Number SCS
	Maximum Number of ChBW
	Maximum Number of Frequencies
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	5
	2
	4
	3
	12
	1440


Number of Environmental conditions to test: NC and Extreme.

Number of SCS to test: Lowest and Highest

Number of ChBw to test: Lowest, 5 MHz, 10 MHz and Highest 
Number of Frequencies to test: Low, Mid and High
Number of RB allocations: different combinations of RB allocations and modulations according NR MPR
NR Adjacent Channel Leakage Ratio for FR1 using proposals presented in this paper:

Table 2.7-2 Maximum Number of Test Steps for NR Adjacent Channel Leakage Ratio (Proposal 4.1 and 6.2)
	Number of Enviromental conditions
	Number SCS
	Maximum Number of ChBW
	Maximum Number of Frequencies
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	5
	2
	2
	2
	17
	680


Number of Environmental conditions to test: NC and Extreme.

Number of SCS to test: Lowest and Highest

Number of ChBw to test: Lowest and Highest

Number of Frequencies to test: Low and High

Number of RB allocations: according to NR MPR and adding specific tests points for outer allocations
3. Conclusion
It is proposed that RAN5 discusses and agrees the following proposals for open areas described in section 2 of this document to progress on SA FR1 Adjacent Channel Leakage Ratio test case definition:

Proposal 1: Define Test Environment as Normal Conditions (NC) and Extreme Conditions (TL/VL, TL/VH, TH/VL and TH/VH) for Adjacent Channel Leakage Ratio measurement in FR1.

Proposal 2: Select the Lowest and Highest SCS supported for UE for Adjacent Channel Leakage Ratio measurement in FR1.

Proposal 3: Test Low and High Frequencies for Adjacent Channel Leakage Ratio measurement in FR1.
Proposal 4: Test the Lowest and Highest Channel Bandwidth for Adjacent Channel Leakage Ratio measurement in FR1.
Proposal 5: Test all UL modulations supported by UE (DFT-s-OFDM PI/2 BPSK, DFT-s-OFDM QPSK, DFT-s-OFDM 16 QAM, DFT-s-OFDM 64 QAM, DFT-s-OFDM 256 QAM, CP-OFDM QPSK, CP-OFDM 16 QAM, CP-OFDM 64 QAM and CP-OFDM 256 QAM) for Adjacent Channel Leakage Ratio measurement in FR1.
Proposal 6: Test the Inner and Outer RB allocations defined in NR Maximum Power Reduction test case for NR Adjacent Channel Leakage Ratio in FR1 but adding new test points to cover either 1 RB allocation with start 0 for Lower Frequency or 1 RB allocation with start LCRBmax – 1 for Highest Frequency.
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