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########################## Start of change #1 ############################
[bookmark: _Toc5282889][bookmark: _Toc36645315][bookmark: _Toc66728195][bookmark: _Toc106201592][bookmark: _Toc82595373][bookmark: _Toc37272369][bookmark: _Toc76545270][bookmark: _Toc122013286][bookmark: _Toc138882315][bookmark: _Toc131537865][bookmark: _Toc98773831][bookmark: _Toc124156105][bookmark: _Toc74962014][bookmark: _Toc58860383][bookmark: _Toc75242924][bookmark: _Toc137398072][bookmark: _Toc58862887][bookmark: _Toc45884615][bookmark: _Toc61182880][bookmark: _Toc89955404][bookmark: _Toc115191446][bookmark: _Toc53182639]8.2.X	Performance requirements for PUSCH for ATG
[bookmark: _Toc45884616][bookmark: _Toc61182881][bookmark: _Toc58860384][bookmark: _Toc37272370][bookmark: _Toc58862888][bookmark: _Toc53182640][bookmark: _Toc75242925][bookmark: _Toc82595374][bookmark: _Toc74962015][bookmark: _Toc5282890][bookmark: _Toc76545271][bookmark: _Toc36645316][bookmark: _Toc66728196][bookmark: _Toc124156106][bookmark: _Toc131537866][bookmark: _Toc137398073][bookmark: _Toc89955405][bookmark: _Toc106201593][bookmark: _Toc98773832][bookmark: _Toc122013287][bookmark: _Toc115191447][bookmark: _Toc138882316]8.2.X.1	Definition and applicability
The performance requirement of PUSCH 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 re-transmissions. The performance requirements for 1Tx defined in 8.2.1, 8.2.2 and 8.2.3 are mandatory for a BS declaring support ATG scenario.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.x and clause 8.1.2.y. 
The performance requirements for PUSCH are only applied for ATG Base Stations (Subject to declaration).
[bookmark: _Toc58860385][bookmark: _Toc74962016][bookmark: _Toc5282891][bookmark: _Toc45884617][bookmark: _Toc66728197][bookmark: _Toc76545272][bookmark: _Toc36645317][bookmark: _Toc53182641][bookmark: _Toc37272371][bookmark: _Toc75242926][bookmark: _Toc58862889][bookmark: _Toc61182882][bookmark: _Toc89955406][bookmark: _Toc131537867][bookmark: _Toc98773833][bookmark: _Toc115191448][bookmark: _Toc124156107][bookmark: _Toc138882317][bookmark: _Toc122013288][bookmark: _Toc106201594][bookmark: _Toc82595375][bookmark: _Toc137398074]8.2.X.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause [8.2.X].
[bookmark: _Toc5282892][bookmark: _Toc58860386][bookmark: _Toc45884618][bookmark: _Toc36645318][bookmark: _Toc82595376][bookmark: _Toc66728198][bookmark: _Toc61182883][bookmark: _Toc58862890][bookmark: _Toc37272372][bookmark: _Toc75242927][bookmark: _Toc53182642][bookmark: _Toc76545273][bookmark: _Toc124156108][bookmark: _Toc98773834][bookmark: _Toc137398075][bookmark: _Toc74962017][bookmark: _Toc106201595][bookmark: _Toc131537868][bookmark: _Toc115191449][bookmark: _Toc138882318][bookmark: _Toc89955407][bookmark: _Toc122013289]8.2.X.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput under ATG conditions for a given SNR.
[bookmark: _Toc5282893][bookmark: _Toc58862891][bookmark: _Toc74962018][bookmark: _Toc76545274][bookmark: _Toc61182884][bookmark: _Toc45884619][bookmark: _Toc37272373][bookmark: _Toc106201596][bookmark: _Toc89955408][bookmark: _Toc36645319][bookmark: _Toc53182643][bookmark: _Toc66728199][bookmark: _Toc58860387][bookmark: _Toc75242928][bookmark: _Toc82595377][bookmark: _Toc115191450][bookmark: _Toc98773835][bookmark: _Toc131537869][bookmark: _Toc137398076][bookmark: _Toc122013290][bookmark: _Toc124156109][bookmark: _Toc138882319]8.2.X.4	Method of test
[bookmark: _Toc98773836][bookmark: _Toc115191451][bookmark: _Toc58862892][bookmark: _Toc75242929][bookmark: _Toc58860388][bookmark: _Toc82595378][bookmark: _Toc76545275][bookmark: _Toc61182885][bookmark: _Toc106201597][bookmark: _Toc53182644][bookmark: _Toc66728200][bookmark: _Toc74962019][bookmark: _Toc89955409][bookmark: _Toc122013291][bookmark: _Toc131537870][bookmark: _Toc5282894][bookmark: _Toc36645320][bookmark: _Toc37272374][bookmark: _Toc137398077][bookmark: _Toc138882320][bookmark: _Toc124156110][bookmark: _Toc45884620]8.2.X.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
[bookmark: _Toc82595379][bookmark: _Toc61182886][bookmark: _Toc37272375][bookmark: _Toc124156111][bookmark: _Toc138882321][bookmark: _Toc74962020][bookmark: _Toc58860389][bookmark: _Toc66728201][bookmark: _Toc45884621][bookmark: _Toc58862893][bookmark: _Toc53182645][bookmark: _Toc36645321][bookmark: _Toc89955410][bookmark: _Toc106201598][bookmark: _Toc137398078][bookmark: _Toc115191452][bookmark: _Toc5282895][bookmark: _Toc122013292][bookmark: _Toc131537871][bookmark: _Toc98773837][bookmark: _Toc75242930][bookmark: _Toc76545276]8.2.X.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, channel simulators and AWGN generators to all BS antenna connectors (depending on ATG scenario) for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.X.4.2-1.
Table 8.2.X.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-86.5dBm / 4.5MHz

	30 kHz
	10
	-83.6dBm / 8.64MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.X.4.2-2.
Table 8.2.X.4.2-2: Test parameters for testing air-to-ground PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD (Note 1)
	15 kHz SCS:
FDD
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 patterns, e.g., 30D4S6U, S=14G for 30kHz SCS.



[bookmark: _Toc53182646][bookmark: _Toc5282896][bookmark: _Toc36645322][bookmark: _Toc45884622][bookmark: _Toc37272376]4)	The channel simulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.x.5-1 to 8.2.x.5-2 is achieved at the BS input.
6)	For each of the reference channels in table 8.2.x.5-1 to 8.2.x.5-2 applicable for the base station, measure the throughput.
[bookmark: _Toc138882322][bookmark: _Toc58860390][bookmark: _Toc89955411][bookmark: _Toc82595380][bookmark: _Toc75242931][bookmark: _Toc122013293][bookmark: _Toc76545277][bookmark: _Toc66728202][bookmark: _Toc98773838][bookmark: _Toc58862894][bookmark: _Toc61182887][bookmark: _Toc74962021][bookmark: _Toc115191453][bookmark: _Toc131537872][bookmark: _Toc106201599][bookmark: _Toc137398079][bookmark: _Toc124156112]8.2.X.5	Test Requirement
The throughput measured according to clause 8.2.X.4.2 shall not be below the limits for the SNR levels specified in table 8.2.X.5-1 to 8.2.X.5-2. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
Table 8.2.X.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Frequency offset [Hz]
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	AWGN
	200
	70 %
	G-FR1-AY-1
	pos1
	[19.7]

	
	
	Normal
	AWGN
	200
	70 %
	G-FR1-AZ-1
	pos1
	[20.0]



Table 8.2.X.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Frequency offset [Hz]
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	AWGN
	500
	70 %
	G-FR1-AY-2
	pos1
	[19.3]

	
	
	Normal
	AWGN
	500
	70 %
	G-FR1-AZ-2
	pos1
	[20.3]



########################## End of change #1 ############################


########################## Start of change #2 ############################
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 layers.

Table A.Y-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers (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
	64 QAM
	64 QAM

	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 I = 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 clause 5.2.2 of TS 38.212 [15].



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 layers.

Table A.Z-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layers (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
	256 QAM
	256 QAM

	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 I = 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 clause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc138838018][bookmark: _Toc138935104]Annex B (normative):
Error Vector Magnitude (FR1)

########################## End of change #3 ############################

