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[bookmark: OLE_LINK25]1 Introduction
In RAN#99e meeting[1], the revised work item on Air-to-ground network for NR was approved. 
During the last RAN4 meeting, some conclusions which need simulation for ATG DL demodulation are listed below[2].
	Issue 2-1-1: Test scope for PDSCH
· New PDSCH test cases for ATG with FDD slot pattern can be as follows.
	FDD
10 MHz 15kHz SCS
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)

	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)


· New PDSCH test cases with static TDD slot pattern can be as follows (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	7D1S2U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)


· For existing PDSCH test cases:
· Choose 1 test case per Modulation Order for PDSCH Mapping Type A only, for FDD and TDD, FFS on which test cases to choose.
· Consider Single Carrier requirements only
Issue 2-1-4: MCS&Rank
Agreement:
· Cover 256QAM for ATG demod 
· Further discuss the MCS value based on simulation results from companies.


This contribution shares our views for the issues listed above. 
2 Simulation results
Based on the simulation assumption which is listed in Annex, we provide the initial simulation results summarized in table 2-1 for reference. The throughput curves are listed in Annex B.
Table 2-1 simulation results for ATG DL demodulation
	[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23][bookmark: OLE_LINK66]Index
	SCS
	TDD
pattern
	Bandwidth
	MCS
	Antenna configuration
	Propagation condition
	SNR@70% max TP

	1-1
	15kHz
	-
	10MHz
	MCS13 Table1
	2x2
	AWGN + 220Hz Doppler
	0.80

	1-2
	15kHz
	-
	10MHz
	MCS22 Table1
	2x2
	AWGN + 220Hz Doppler
	6.81 

	1-3
	15kHz
	-
	10MHz
	MCS20 Table2
	2x2
	AWGN + 220Hz Doppler
	12.80  

	1-4
	15kHz
	-
	10MHz
	MCS24 Table2
	2x2
	AWGN + 220Hz Doppler
	16.79 

	1-5
	15kHz
	-
	10MHz
	MCS27 Table2
	2x2
	AWGN + 220Hz Doppler
	18.80

	1-6
	30kHz
	7D1S2U
	40MHz
	MCS13 Table1
	2x2
	AWGN + 500Hz Doppler
	0.80  

	1-7
	30kHz
	7D1S2U
	40MHz
	MCS22 Table1
	2x2
	AWGN + 500Hz Doppler
	6.81 

	1-8
	30kHz
	7D1S2U
	40MHz
	MCS20 Table2
	2x2
	AWGN + 500Hz Doppler
	12.80  

	1-9
	30kHz
	7D1S2U
	40MHz
	MCS24 Table2
	2x2
	AWGN + 500Hz Doppler
	16.80

	1-10
	30kHz
	7D1S2U
	40MHz
	MCS27 Table2
	2x2
	AWGN + 500Hz Doppler
	18.80

	1-11
	30kHz
	30D4S6U
	40MHz
	MCS13 Table1
	2x2
	AWGN + 500Hz Doppler
	0.81

	1-12
	30kHz
	30D4S6U
	40MHz
	MCS22 Table1
	2x2
	AWGN + 500Hz Doppler
	6.81

	1-13
	30kHz
	30D4S6U
	40MHz
	MCS20 Table2
	2x2
	AWGN + 500Hz Doppler
	12.81

	1-14
	30kHz
	30D4S6U
	40MHz
	MCS24 Table2
	2x2
	AWGN + 500Hz Doppler
	16.81

	1-15
	30kHz
	30D4S6U
	40MHz
	MCS27 Table2
	2x2
	AWGN + 500Hz Doppler
	18.81

	2-1
	15kHz
	-
	10MHz
	MCS13 Table1
	2x4
	AWGN + 220Hz Doppler
	-2.20

	2-2
	15kHz
	-
	10MHz
	MCS22 Table1
	2x4
	AWGN + 220Hz Doppler
	3.81

	2-3
	15kHz
	-
	10MHz
	MCS20 Table2
	2x4
	AWGN + 220Hz Doppler
	9.80

	2-4
	15kHz
	-
	10MHz
	MCS24 Table2
	2x4
	AWGN + 220Hz Doppler
	13.79

	2-5
	15kHz
	-
	10MHz
	MCS27 Table2
	2x4
	AWGN + 220Hz Doppler
	15.80

	2-6
	30kHz
	7D1S2U
	40MHz
	MCS13 Table1
	2x4
	AWGN + 500Hz Doppler
	-2.20

	2-7
	30kHz
	7D1S2U
	40MHz
	MCS22 Table1
	2x4
	AWGN + 500Hz Doppler
	3.81

	2-8
	30kHz
	7D1S2U
	40MHz
	MCS20 Table2
	2x4
	AWGN + 500Hz Doppler
	9.80

	2-9
	30kHz
	7D1S2U
	40MHz
	MCS24 Table2
	2x4
	AWGN + 500Hz Doppler
	13.80

	2-10
	30kHz
	7D1S2U
	40MHz
	MCS27 Table2
	2x4
	AWGN + 500Hz Doppler
	15.80

	2-11
	30kHz
	30D4S6U
	40MHz
	MCS13 Table1
	2x4
	AWGN + 500Hz Doppler
	-2.19

	2-12
	30kHz
	30D4S6U
	40MHz
	MCS22 Table1
	2x4
	AWGN + 500Hz Doppler
	3.82

	2-13
	30kHz
	30D4S6U
	40MHz
	MCS20 Table2
	2x4
	AWGN + 500Hz Doppler
	9.81

	2-14
	30kHz
	30D4S6U
	40MHz
	MCS24 Table2
	2x4
	AWGN + 500Hz Doppler
	13.81

	2-15
	30kHz
	30D4S6U
	40MHz
	MCS27 Table2
	2x4
	AWGN + 500Hz Doppler
	15.81
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3 Conclusion
In this contribution, we give some simulation results for ATG UE DL demodulation . 

4	Reference
[bookmark: OLE_LINK32][1]  RP-230279, Revised WID on Air-to-ground network for NR, CMCC
[2]  R4-2309796, WF for ATG demodulation requirements, CMCC



Annex A

Table A-1 Simulation assumption
	Parameter
	Unit
	Test 1
	Test 2

	[bookmark: _Hlk135760729]Frequency range
	　
	FR1
	FR1

	[bookmark: _GoBack]Bandwidth
	MHz
	10
	40

	Subcarrier spacing
	kHz
	15
	30

	Duplex Mode
	　
	FDD
	TDD

	TDD Slot Configuration
	　
	N/A
	7D1S2U S:6D+4G+4U

	
	
	
	30D4S6U S:40G

	Propagation channel
	　
	AWGN+220Hz doppler
	AWGN+500Hz doppler

	Antenna configuration
	　
	2x2
	2x2

	
	
	2x4
	2x4

	Beamforming Model  
	　
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	MCS/Rank
	　
	Rank 1
16QAM Table 1 MCS13
64QAM Table 1 MCS 22
256QAM Table 2 MCS 20/24/27
	Rank 1
16QAM Table 1 MCS13
64QAM Table 1 MCS 22
256QAM Table 2 MCS 20/24/27

	Receiver type
	　
	MMSE-IRC
	MMSE-IRC

	PDSCH configuration
	Mapping type
	　
	Type A
	Type A

	
	Starting symbol (S)
	　
	2
	2

	
	Length (L)
	　
	12
	12

	
	PRB bundling size
	　
	2
	2

	
	PRB bundling type
	　
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	　
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration
	DMRS Type
	　
	Type 1
	Type 1

	
	Number of additional DMRS
	　
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	　
	1
	1

	NZP CSI-RS for CSI acquisition
	Row index (Note 3)
	　
	3
	3

	
	First subcarrier index in the PRB used for CSI-RS 
	　
	k0 = 0
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS 
	　
	l0 = 12
	l0 = 12

	
	Number of CSI-RS ports (X)
	　
	2
	2

	
	CDM Type
	　
	'FD-CDM2'
	'FD-CDM2

	
	Density (ρ)
	　
	1
	1

	
	CSI-RS periodicity
	Slots
	20
	40

	
	CSI-RS offset
	Slots
	0
	0

	
	Frequency Occupation
	　
	Start PRB 0
	Start PRB 0

	
	
	
	Number of PRB = ceil(BWP size/4)*4
	Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	　
	TCI state #1
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Row index (Note 3)
	　
	5
	5

	
	First subcarrier index in the PRB used for CSI-RS 
	　
	k0 = 4
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS 
	　
	l0 = 12
	l0 = 12

	
	Number of CSI-RS ports (X)
	　
	4
	4

	
	CDM Type
	　
	'FD-CDM2'
	'FD-CDM2'

	
	Density (ρ)
	　
	1
	1

	
	CSI-RS periodicity
	Slots
	20
	40

	
	CSI-RS offset
	Slots
	0
	0

	
	Frequency Occupation
	　
	Start PRB 0
	Start PRB 0

	
	
	
	Number of PRB = ceil(BWP size/4)*4
	Number of PRB = ceil(BWP size/4)*4

	Maximum number of HARQ transmission
	　
	4
	4

	Number of HARQ Processes
	　
	4
	8 for 7DS2U
32 for 30D4S6U

	Test metric
	　
	70% of max throughput at target SNR.



Annex B
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Figure B-1 Normalized throughput of MCS 13(table 1) for FDD 15kHz SCS 10MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-2 Normalized throughput of MCS 22(table 1) for FDD 15kHz SCS 10MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-3 Normalized throughput of MCS 20(table 2) for FDD 15kHz SCS 10MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-4 Normalized throughput of MCS 24(table 2) for FDD 15kHz SCS 10MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-5 Normalized throughput of MCS 27(table 2) for FDD 15kHz SCS 10MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-6 Normalized throughput of MCS 13(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-7 Normalized throughput of MCS 22(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-8 Normalized throughput of MCS 20(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-9 Normalized throughput of MCS 24(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-10 Normalized throughput of MCS 27(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-11 Normalized throughput of MCS 13(table 1) for TDD(30D4S6U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-12 Normalized throughput of MCS 22(table 1) for TDD(30D4S6U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-13 Normalized throughput of MCS 20(table 2) for TDD(30D4S6U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-14 Normalized throughput of MCS 27(table 2) for TDD(30D4S6U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-15 Normalized throughput of MCS 27(table 2) for TDD(30D4S6U) 30kHz SCS 40MHz BW with 2X2 antenna under AWGN with 0.1ppm Doppler shift




2X4
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Figure B-16 Normalized throughput of MCS 13(table 1) for FDD 15kHz SCS 10MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-17 Normalized throughput of MCS 22(table 1) for FDD 15kHz SCS 10MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-18 Normalized throughput of MCS 20(table 2) for FDD 15kHz SCS 10MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-19 Normalized throughput of MCS 24(table 2) for FDD 15kHz SCS 10MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-20 Normalized throughput of MCS 27(table 2) for FDD 15kHz SCS 10MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-21 Normalized throughput of MCS 13(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-22 Normalized throughput of MCS 22(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-23 Normalized throughput of MCS 20(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-24 Normalized throughput of MCS 24(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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Figure B-25 Normalized throughput of MCS 27(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-26 Normalized throughput of MCS 13(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-27 Normalized throughput of MCS 22(table 1) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-28 Normalized throughput of MCS 20(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-29 Normalized throughput of MCS 24(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
[image: ]
Figure B-30 Normalized throughput of MCS 27(table 2) for TDD(7D1S2U) 30kHz SCS 40MHz BW with 2X4 antenna under AWGN with 0.1ppm Doppler shift
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