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1	Introduction 
The purpose of this discussion paper is to address several issues observed for AMPR testing for NS_27 (band n48):
1. Test parameters to set proper test frequencies are undefined.
2. In 38.521-1 Table 6.2.3.4.1-13 (Test Configuration table for NS_27), for several Test IDs listed, Fc values don’t have ARFCN assignment, as test frequencies are not part of the frequency channel raster for band n48.  Such ambiguity may lead to choose a Fc which is not in the same range of AMPR core requirement values defined in Table 6.2.3.3.16-1. Due to lack of clarification of current tables for multiple test points, test case 6.2.3 may unfairly fail. 

2	Discussion 
Minimum conformance requirements for AMPR for NS_27 values are defined as follows:
	Table 6.2.3.3.16-1: A-MPR for NS_27
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B

	
	
	RBstart*12*SCS
	RBend*12*SCS
	LCRB*12*SCS
	A-MPR
	LCRB*12*SCS
	A-MPR

	15 MHz
	3557.5 ≤ FC < 3562.5
	<1.8 MHz
	
	
	A3
	≥10.8 MHz
	A3

	
	3687.5 < FC ≤ 3692.5
	>11.52 MHz
	
	
	
	
	

	15 MHz
	3562.5 ≤ FC < 3567.5
	≤1.08 MHz
	
	<1.44 MHz
	A4
	≥11.52 MHz
	[2]

	
	3682.5 < FC ≤ 3687.5
	
	≥13.22 MHz
	
	
	
	

	20 MHz
	3560 ≤ FC < 3570
	<3.6 MHz
	
	
	A5
	≥10.8 MHz
	A5

	
	3680 < FC ≤ 3690
	>12.96 MHz
	
	
	
	
	

	20 MHz
	3570 ≤ FC < 3580
	≤2.16 MHz
	
	<1.44 MHz
	A6
	≥14.4 MHz
	[2]

	
	3670 < FC ≤ 3680
	
	≥16.92
	
	
	
	

	40 MHz
	3570 ≤ FC < 3600
	<11.34 MHz
	
	
	A7
	
	

	
	
	≥11.34 MHz,
≤31.0 MHz
	
	≥18 MHz
	A2
	
	

	
	
	
	
	<18 MHz
	A1
	
	

	
	
	>31.0 MHz
	
	<1.8 MHz
	A7
	
	

	
	3650 < FC ≤ 3680
	
	>24.48 MHz
	
	A7
	
	

	
	
	
	≤24.48 MHz, ≥6.48 MHz
	≥18 MHz
	A2
	
	

	
	
	
	
	<18 MHz
	A1
	
	

	
	
	
	<6.48 MHz
	<1.8 MHz
	A7
	
	

	40 MHz
	3600 ≤ FC ≤ 3650
	≤6.12 MHz
	
	<1.44 MHz
	A8
	 >[20] MHz
	[4.5]

	
	
	
	≥ 32.76
	
	
	
	

	NOTE 1:	Void
NOTE 2:	Void



Table 6.2.3.3.16-2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8

	
	Outer
	Outer
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM 
	PI/2 BPSK
	[4.5]
	[6]
	4
	4
	4
	4
	10.5
	4

	
	QPSK
	[4.5]
	[6]
	4
	4
	4
	4
	10.5
	4

	
	16 QAM
	[4.5]
	[6]
	5
	4
	5
	4
	11
	4

	
	64 QAM
	[4.5]
	[6]
	5
	4
	5
	4
	11
	4

	
	256 QAM
	
	[6]
	
	
	
	
	11
	

	CP-OFDM 
	QPSK
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	16 QAM
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	64 QAM
	[5.5]
	[7]
	6
	4
	6
	4
	11.5
	4

	
	256 QAM
	
	[7]
	
	
	
	
	11.5
	

	NOTE 1:	The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2:	Outer and inner allocations are defined in clause 6.2.2






2.1 Issue 1: Test parameters to set proper test frequencies are undefined 
AMPR test case 6.2.3 of TS 38.521-1 ([1]) goes through total 252 different test points (test IDs) for band n48 (NS-27) (refer to Table 6.2.3.4.1-13). 

According to 38.905 ([2], [3]), test frequencies for this test and NS value are defined different from Low, Mid and High channels defined in 38.508-1 section 4.3.1.1.1.48: 
	[image: ]



Test frequencies are defined instead as [3]:
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Hence test parameters related to test frequencies for AMPR testing for NS_27 should be added as part of the initial conditions.

Proposal 1: Add test parameters related to test frequencies for AMPR testing for NS_27 as part of the initial conditions.
2.2 Issue 2: Test frequencies not fitting channel raster
As described in section 2.1, test frequencies are defined as lowest and highest for the AMPR frequency ranges defined for each channel bandwidth. However, those frequency range edges might not fit the frequency band channel raster. 

In TS 38.521-1 Table 6.2.3.4.1-13, Test Configuration table for NS_27 for several Test IDs listed, Fc (e.g. 3557.5 MHz, 3560 MHz, 3650 MHz, 3680 MHz, 3687.5 MHz, 3692.5 MHz) doesn’t have ARFCN assignment, as they don’t fit the frequency band channel raster. 


Proposal 2: Test frequencies shall be adjusted to fit channel raster.

In the following table, an analysis of Test IDs 28, 72, 156, 184 and 252 is provided as an example to show the impact on test results depending on the shift direction used to fit test frequency to the channel raster: these test IDs will fail if we pick Fc 3650.01 MHz and 3680.01 MHz instead of Fc= 3649.98 MHz and Fc= 3679.98MHz. 
 
	Test_ID
	Current A-MPR (dB)
	Modulation/Fc/SCS
	Expected A-MPR based on minimum conformance requirements (dB)

	28
	4.5
	BW=40MHz, SCS= 30kHz , RB= 100, Fc= 3650.01MHz
	10.5 (A7 DFT-s-OFDM BPSK, Outer_Full)

	28
	4.5
	BW=40MHz, SCS= 30kHz , RB= 100, Fc= 3649.98MHz
	4.5 (4.5, DFT-s-OFDM DPSK, Outer_Full)

	72
	2
	BW=20MHz, SCS= 30kHz , RB= 50, Fc= 3680.01MHz
	5 (A5 DFT-s-OFDM QAM_16, Outer_Full)

	72
	2
	BW=20MHz, SCS= 30kHz , RB= 50, Fc= 3679.98MHz
	2 (2 DFT-s-OFDM QAM_16, Outer_Full)

	156
	2
	BW=20MHz, SCS= 30kHz , RB= 51, Fc= 3680.01MHz
	6 (A5 CP-OFDM QPSK, Outer_Full)

	156
	2
	BW=20MHz, SCS= 30kHz , RB= 51, Fc= 3679.98MHz
	2 (2 CP-OFDM QPSK, Outer_Full)

	184
	2
	BW=20MHz, SCS= 30kHz , RB= 51, Fc= 3680.01MHz
	6 (A5 CP-OFDM QAM_16, Outer_Full)

	184
	2
	BW=20MHz, SCS= 30kHz , RB= 51, Fc= 3679.98MHz
	2 (2 CP-OFDM QAM_16, Outer_Full)

	252
	4.5
	BW=40MHz, SCS= 30kHz , RB= 106, Fc= 3650.01MHz
	11.5 (A7 CP-OFDM QAM_256, Outer_Full)

	252
	4.5
	BW=40MHz, SCS= 30kHz , RB= 106, Fc= 3649.98MHz
	4.5 (4.5 CP-OFDM QAM_256, Outer_Full)



Proposal 3: When adjusting test frequencies to make them fit to channel raster, shift direction shall be the one that makes such test frequency be within the frequency range such test ID was designed for (AMPR shown in UL RB allocation in test configuration table 6.2.3.4.1-13).

Once test frequencies are properly defined, test requirements need to be revisited to ensure the alignment with minimum conformance requirements.

2.2.1 Channel raster as per TS 38.521-1 

TS 38.521-1 Section 5.4.2.3 explains channel raster for operating bands as following 
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Based on the text above in case of band n48:
· For SCS=15kHz, ΔFRaster = 15kHz
· For SCS≥30kHz, ΔFRaster = 30kHz
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When adjusting test frequencies to fit the channel raster, there are 2 options:
· Option 1: Maximize the coverage for the frequency ranges defined for AMPR, what implies that two different test frequencies might be required for each Test ID (one for SCS=15kHz and ΔFRaster = 15kHz and one for SCS≥30kHz and ΔFRaster = 30kHz).
· Option 2: Use common test frequencies for all SCSs and ΔFRaster (the ones for SCS≥30kHz and ΔFRaster = 30kHz) in order to ease test specification maintenance and readability considering that test coverage maximization with Option 1 is negligible.

Proposal 4: When adjusting test frequencies to make them fit to channel raster, use common test frequencies for all SCSs and ΔFRaster (the ones for SCS≥30kHz and ΔFRaster = 30kHz) in order to ease test specification maintenance and readability (Option 2).

3	Conclusions
The goal of this discussion paper is to address several issues observed for AMPR testing  for NS_27 (band n48). The following proposals are made:
Proposal 1: Add test parameters related to test frequencies for AMPR testing for NS_27 as part of the initial conditions.
Proposal 2: Test frequencies shall be adjusted to fit channel raster.
Proposal 3: When adjusting test frequencies to make them fit to channel raster, shift direction shall be the one that makes such test frequency be within the frequency range such test ID was designed for (AMPR shown in UL RB allocation in test configuration table 6.2.3.4.1-13).
Proposal 4: When adjusting test frequencies to make them fit to channel raster, Use common test frequencies for all SCSs and ΔFRaster (the ones for SCS≥30kHz and ΔFRaster = 30kHz) in order to ease test specification maintenance and readability (Option 2).

Sample CRs implementing proposed changes can be found in [4] and [5].
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Table 5.2-1: NR operating bands in FR1
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Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
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Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

Frequency range (MHz) | AFaiobal (kHz) Frer-otts (MHZz) Nrer-ofts Range of Nrer
0 -3000 5 0 0 0 —599999
3000 — 24250 15 3000 600000 600000 — 2016666
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Table 4.3.1.1.1.48-1: Test frequencies for NR operating band n48 and SCS 15 kHz

CBW [ carrier Range Carrior | Carrier | pointA | absolufe | offsetTo | SS | GSCN | absolufo | ky, | Offset | CORE | offsetTo
[MHz] | Bandw centre | contre | [MHz) | Frequen | Carrier | block Frequen | (o, | Carrier | SET#0 | Point
idth [MHz] | [ARFCN] cyPoint | [Carrier | SCS cyssa | "t | CORE | index | (siB1)
[PRBS] A PRBs] | [kHz) [ARFCN] SET#0 | (Offsot | [PRBS]
[ARFCN] [RBs] | [RBs]) | Note1
Note2 | Note1
5 25 | Downink | Low | 355251 | 636834 | 355026 | 636684 o Wole | - |- B B - B
3)
& Wid | 3625005 | 641667 | 3604395 | 640293 | 102 ) - B B - B
Figh | 36975 | 646500 | 360453 | 640302 | 504 - B B - B
0 5 Tow | 3555 | 637000 | 355032 | 636688 [ 30 | 7884 | 636060 | ©& [ 02 7
Mid | 3624.90 | 641666 | 360195 | 640130 | 102 7933 | batess | 10 3 0@ [ o7
High | 360408 | 646332 | 350056 | 639972 | 504 7087 | 646368 | 0 3 16 [ 513
75 78 Low | 355752 | 637168 | 355041 | 636604 o 30 | 7884 | 636960 | 2 o 02) 2
Wid | 3624.00 | 641666 | 350052 | 630068 | 102 7631 | patar2 | 4 1 0@ [ 105
High | 3602.49 | 646166 | 350466 | 639644 | 504 7078 | pasess | 4 2 0(2) | 508
20 | 106 Low | 356001 | 637334 | 355047 | 636608 o 30 | 7885 | 6370% | 10 3 1(6) ]
Mid | 3624.99 | 641666 | 3507.08 | 630806 | 102 7630 | 641376 | 10 2 16) [ 110
High | 3690 | 646000 | 3589.74 | 639316 | 504 7675 | pasess | 8 1 16) [ sit
30| 160 Low | 356502 | 637668 | 355062 | 636708 o 30 | 7885 | 6370% | 0 3 1(6) ]
Wid | 3624.00 | 641666 | 350203 | 630482 | 102 7626 | 640062 | 10 1 0@ [ 105
High | 3684.09 | 645666 | 357987 | 638656 | 504 7068 | 645024 | 6 0 1(6) [ 510
| 216 Low | 3570 | 638000 | 355056 | 636704 o 30 | 7885 | 6370% | 4 3 1(6) ]
Mid | 362490 | 641666 | 3587.19 | 630146 | 102 7623 | 640704 | 10 1 1) [ 100
High | 3670.08 | 645332 | 3569.82 | 637988 | 504 7961 | bad3s2 | 4 [ 16) [ 510
50 | 270 Low | 357501 | 638334 | 355071 | 636714 o EJ 63705 |1
Mid | 3624.99 | 641666 | 3582.33 | 638822 | 102 640320 | a1
Figh | 3675 | 645000 | 355998 | 637332 | 504 643680 | a1

Note - The CORESET#0 Index and the associated CORESETAO Offset refers to Table 13-3 In TS 38.213 [22]. The value of CORESETAO Index is signalled In
controlResourceSetZero (pdcch-ConfigSIB1) in the MIB. The offsetToPointA IE is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and
60 kHz subcarrier spacing for FR2.

Note 2 The parameter Offset Carrier CORESET#O specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESETA0. It corresponds to the
parameter AFor.econesero.carer in Annex C expressed in number of common RBs.

Note 3:  No SSIPBCH block fits within the channel bandwidth. The channel bandwidth can only be used as SCell

Note 4. _For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink only SCell part of a CA configuration. As the
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2.2 Test Frequencies

UL test carrier centre frequencies (Fc) are defied in Table 1 for the NS_27 A-MPR regions. The most
demanding test case is when Fc is closest to either lowest band edge or highest band edge of band n48.

PROPOSAL 2: Select test frequency that is either lowest band edge or highest band edge of band
n48.
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5423 Channel raster entries for each operating band

The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-
ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in subclause 5.4.2.2.

For NR operating bands with 100 kHz channel raster, AFgaster = 20 X AFGiosal. In this case every 20" NR-ARFCN within
the operating band are applicable for the channel raster within the operating band and the step size for the channel raster
in Table 5.4.2.3-1 is given as <20>.

For NR operating bands with 15 kHz channel raster below 3GHz, AFgasier = I X AFGiobat, Where I € {3,6}. Every I'*
NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size
for the channel raster in Table 5.4.2.3-1 is given as <I>.

For NR operating bands with 15 kHz channel raster above 3GHz, AFgagier = I X AFGiobat, Where I ¢ {1,2}. Every I" "
NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size
for the channel raster in table 5.4.2.3-1 is given as </>.





