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[bookmark: _Toc13090907]<START OF THE CHANGE 1>
[bookmark: _Toc29811615][bookmark: _Toc107311625][bookmark: _Toc21127409][bookmark: _Toc107474836][bookmark: _Toc114255429][bookmark: _Toc37260083][bookmark: _Toc115186109][bookmark: _Toc123048923][bookmark: _Toc123051842][bookmark: _Toc45893386][bookmark: _Toc61179260][bookmark: _Toc106782734][bookmark: _Toc44712073][bookmark: _Toc53178113][bookmark: _Toc37267471][bookmark: _Toc61178790][bookmark: _Toc74663154][bookmark: _Toc107419209][bookmark: _Toc123054311][bookmark: _Toc90422541][bookmark: _Toc123717412][bookmark: _Toc124156988][bookmark: _Toc82621694][bookmark: _Toc53178564][bookmark: _Toc36817167][bookmark: _Toc67916556][bookmark: _Toc146957767][bookmark: _Toc131740748][bookmark: _Toc131766282][bookmark: _Toc131595750][bookmark: _Toc138837504][bookmark: _Toc124266392]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk494631454]AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
ATG	Air-To-Ground
AWGN	Additive White Gaussian Noise
BS	Base Station
BW	Bandwidth
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CPE	Common Phase Error
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
EIS	Equivalent Isotropic Sensitivity
EIRP	Effective Isotropic Radiated Power
E-UTRA	Evolved UTRA
EVM	Error Vector Magnitude
FBW	Fractional Bandwidth
FR	Frequency Range
FRC	Fixed Reference Channel
GSCN	Global Synchronization Channel Number
GSM	Global System for Mobile communications
HAPS	High Altitude Platform Station
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
ICS	In-Channel Selectivity
LA	Local Area
LNA	Low Noise Amplifier
MCS	Modulation and Coding Scheme
MR	Medium Range
NB-IoT	Narrowband – Internet of Things
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
OBUE	Operating Band Unwanted Emissions
OCC	Orthogonal Covering Code
OOB	Out-of-band
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
PRB	Physical Resource Block 
PT-RS	Phase Tracking Reference Signal
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]RB	Resource Block
RDN	Radio Distribution Network
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
RIB	Radiated Interface Boundary
RMS	Root Mean Square (value)
RoAoA	Range of Angles of Arrival 
QAM	Quadrature Amplitude Modulation
RB	Resource Block
RX	Receiver
SCS	Sub-Carrier Spacing
SDL	Supplementary Downlink
SS	Synchronization Symbol 
SSB	Synchronization Signal Block
SUL	Supplementary Uplink
TAB	Transceiver Array Boundary
TAE	Time Alignment Error
TDL	Tapped Delay Line
TX	Transmitter
TRP	Total Radiated Power
UCI	Uplink Control Information
UEM	Unwanted Emissions Mask
UTRA	Universal Terrestrial Radio Access
WA	Wide Area
ZF	Zero Forcing


<END OF THE CHANGE 1>

<START OF THE CHANGE 2>
[bookmark: _Toc131740906][bookmark: _Toc44712233][bookmark: _Toc61179415][bookmark: _Toc90422696][bookmark: _Toc123054469][bookmark: _Toc107419367][bookmark: _Toc67916711][bookmark: _Toc114255587][bookmark: _Toc123049081][bookmark: _Toc123052000][bookmark: _Toc37267631][bookmark: _Toc21127565][bookmark: _Toc29811774][bookmark: _Toc74663309][bookmark: _Toc82621849][bookmark: _Toc53178719][bookmark: _Toc36817326][bookmark: _Toc107311783][bookmark: _Toc107474994][bookmark: _Toc37260243][bookmark: _Toc115186267][bookmark: _Toc53178268][bookmark: _Toc123717570][bookmark: _Toc124157146][bookmark: _Toc45893546][bookmark: _Toc61178945][bookmark: _Toc106782892][bookmark: _Toc124266550][bookmark: _Toc131595908][bookmark: _Toc131766440][bookmark: _Toc138837662][bookmark: _Toc146957925]8.2.x	Requirements for PUSCH for ATG 
[bookmark: _Toc67916712][bookmark: _Toc115186268][bookmark: _Toc61178946][bookmark: _Toc53178269][bookmark: _Toc107311784][bookmark: _Toc45893547][bookmark: _Toc123049082][bookmark: _Toc123054470][bookmark: _Toc37260244][bookmark: _Toc82621850][bookmark: _Toc36817327][bookmark: _Toc53178720][bookmark: _Toc74663310][bookmark: _Toc90422697][bookmark: _Toc106782893][bookmark: _Toc107419368][bookmark: _Toc114255588][bookmark: _Toc123052001][bookmark: _Toc44712234][bookmark: _Toc107474995][bookmark: _Toc29811775][bookmark: _Toc37267632][bookmark: _Toc21127566][bookmark: _Toc61179416][bookmark: _Toc131740907][bookmark: _Toc131595909][bookmark: _Toc124157147][bookmark: _Toc124266551][bookmark: _Toc131766441][bookmark: _Toc146957926][bookmark: _Toc123717571][bookmark: _Toc138837663]8.2.x.1	General
The performance requirement of PUSCH for ATG is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ retransmissions.
Table: 8.2.x.1-1 Test parameters for testing PUSCH for ATG 
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15kHz SCS: N/A
30 kHz SCS: 7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to TDD with different UL-DL pattern, e.g., 30D4S6U, S=14G for 30kHz SCS.



[bookmark: _Toc61179417][bookmark: _Toc45893548][bookmark: _Toc67916713][bookmark: _Toc90422698][bookmark: _Toc123049083][bookmark: _Toc123052002][bookmark: _Toc106782894][bookmark: _Toc37260245][bookmark: _Toc37267633][bookmark: _Toc53178270][bookmark: _Toc107311785][bookmark: _Toc61178947][bookmark: _Toc74663311][bookmark: _Toc36817328][bookmark: _Toc44712235][bookmark: _Toc107419369][bookmark: _Toc107474996][bookmark: _Toc114255589][bookmark: _Toc53178721][bookmark: _Toc29811776][bookmark: _Toc82621851][bookmark: _Toc115186269][bookmark: _Toc21127567][bookmark: _Toc146957927][bookmark: _Toc138837664][bookmark: _Toc123717572][bookmark: _Toc124266552][bookmark: _Toc131740908][bookmark: _Toc131766442][bookmark: _Toc124157148][bookmark: _Toc123054471][bookmark: _Toc131595910]8.2.x.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.x.2-1 for FDD duplex mode and 8.2.x.2-2 for TDD duplex mode at the given SNR for 1Tx transmission. FRCs are defined in annex A.
Table 8.2.x.2-1: Minimum requirements for PUSCH for ATG with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS, FDD duplex mode
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	AWGN
	200
	70 %
	G-FR1-Ay-1
	pos1
	[19.1]

	
	
	Normal
	AWGN
	200
	70 %
	G-FR1-Az-1
	pos1
	[19.4]



Table 8.2.x.2-2: Minimum requirements for PUSCH for ATG with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS, TDD duplex mode
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Frequency offset
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	AWGN
	500
	70 %
	G-FR1-Ay-2
	pos1
	[18.7]

	
	
	Normal
	AWGN
	500
	70 %
	G-FR1-Az-2
	pos1
	[19.7]



<END OF THE CHANGE 2>

<START OF THE CHANGE 3>
[bookmark: _Toc124157397][bookmark: _Toc123717821][bookmark: _Toc124266801][bookmark: _Toc131596159][bookmark: _Toc131741157][bookmark: _Toc138837913][bookmark: _Toc131766691][bookmark: _Toc146958176]11.2.1.x	Requirements for PUSCH for ATG
Apply the requirements for 2Rx defined in clause 8.2.x for 2Rx.

<END OF THE CHANGE 3>

<START OF THE CHANGE 4>
[bookmark: _Toc107312086][bookmark: _Toc107475307][bookmark: _Toc106783194][bookmark: _Toc107419670][bookmark: _Toc114255900][bookmark: _Toc123049429][bookmark: _Toc123052352][bookmark: _Toc123054821][bookmark: _Toc123717924][bookmark: _Toc124266904][bookmark: _Toc131741261][bookmark: _Toc131766795][bookmark: _Toc131596263][bookmark: _Toc124157500][bookmark: _Toc115186580][bookmark: _Toc146958280][bookmark: _Toc138838017][bookmark: _Hlk148636866]A.y	Fixed Reference Channels for performance requirements (64QAM, R=948/1024)
The parameters for the reference measurement channels are specified in table A.y-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.y-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
Table A.y-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=948/1024)
	Reference channel
	G-FR1-Ay-1
	G-FR1-Ay-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	948/1024
	948/1024

	Payload size (bits)
	19968
	18960

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	3
	3

	Code block size including CRC (bits) (Note 2)
	6688
	6352

	Total number of bits per slot
	21600
	20736

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



<END OF THE CHANGE 4>

<START OF THE CHANGE 5>
A.z	Fixed Reference Channels for performance requirements (256QAM, R=754/1024)
The parameters for the reference measurement channels are specified in table A.z-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.z-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
Table A.z-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=754/1024)
	Reference channel
	G-FR1-Az-1
	G-FR1-Az-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	256QAM
	256QAM

	Code rate (Note 2)
	754/1024
	754/1024

	Payload size (bits)
	21000
	20496

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	3
	3

	Code block size including CRC (bits) (Note 2)
	7032
	6864

	Total number of bits per slot
	28800
	27648

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



<END OF THE CHANGE 5>

