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###################### Start of change #1 ###############################
[bookmark: _Toc101453640]8.2	Performance requirements for PUSCH
[bookmark: _Toc21100108][bookmark: _Toc29809906][bookmark: _Toc36645291][bookmark: _Toc37272345][bookmark: _Toc45884591][bookmark: _Toc53182615][bookmark: _Toc58860359][bookmark: _Toc58862863][bookmark: _Toc61182856][bookmark: _Toc66728171][bookmark: _Toc74961990][bookmark: _Toc75242900][bookmark: _Toc76545246][bookmark: _Toc82595349][bookmark: _Toc89955380][bookmark: _Toc98773807][bookmark: _Toc106201568]8.2.1	Performance requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21100109][bookmark: _Toc29809907][bookmark: _Toc36645292][bookmark: _Toc37272346][bookmark: _Toc45884592][bookmark: _Toc53182616][bookmark: _Toc58860360][bookmark: _Toc58862864][bookmark: _Toc61182857][bookmark: _Toc66728172][bookmark: _Toc74961991][bookmark: _Toc75242901][bookmark: _Toc76545247][bookmark: _Toc82595350][bookmark: _Toc89955381][bookmark: _Toc98773808][bookmark: _Toc106201569]8.2.1.1	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. 
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.xx.
[bookmark: _Toc21100110][bookmark: _Toc29809908][bookmark: _Toc36645293][bookmark: _Toc37272347][bookmark: _Toc45884593][bookmark: _Toc53182617][bookmark: _Toc58860361][bookmark: _Toc58862865][bookmark: _Toc61182858][bookmark: _Toc66728173][bookmark: _Toc74961992][bookmark: _Toc75242902][bookmark: _Toc76545248][bookmark: _Toc82595351][bookmark: _Toc89955382][bookmark: _Toc98773809][bookmark: _Toc106201570]8.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.108 [2] clause 8.2.1.
[bookmark: _Toc21100111][bookmark: _Toc29809909][bookmark: _Toc36645294][bookmark: _Toc37272348][bookmark: _Toc45884594][bookmark: _Toc53182618][bookmark: _Toc58860362][bookmark: _Toc58862866][bookmark: _Toc61182859][bookmark: _Toc66728174][bookmark: _Toc74961993][bookmark: _Toc75242903][bookmark: _Toc76545249][bookmark: _Toc82595352][bookmark: _Toc89955383][bookmark: _Toc98773810][bookmark: _Toc106201571]8.2.1.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100112][bookmark: _Toc29809910][bookmark: _Toc36645295][bookmark: _Toc37272349][bookmark: _Toc45884595][bookmark: _Toc53182619][bookmark: _Toc58860363][bookmark: _Toc58862867][bookmark: _Toc61182860][bookmark: _Toc66728175][bookmark: _Toc74961994][bookmark: _Toc75242904][bookmark: _Toc76545250][bookmark: _Toc82595353][bookmark: _Toc89955384][bookmark: _Toc98773811][bookmark: _Toc106201572]8.2.1.4	Method of test
[bookmark: _Toc21100113][bookmark: _Toc29809911][bookmark: _Toc36645296][bookmark: _Toc37272350][bookmark: _Toc45884596][bookmark: _Toc53182620][bookmark: _Toc58860364][bookmark: _Toc58862868][bookmark: _Toc61182861][bookmark: _Toc66728176][bookmark: _Toc74961995][bookmark: _Toc75242905][bookmark: _Toc76545251][bookmark: _Toc82595354][bookmark: _Toc89955385][bookmark: _Toc98773812][bookmark: _Toc106201573]8.2.1.4.1	Initial Conditions
[bookmark: _Toc21100114]Test environment:	TBD.
RF channels to be tested for single carrier:	M; see clause 4.xxx.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.xxx.
[bookmark: _Toc29809912][bookmark: _Toc36645297][bookmark: _Toc37272351][bookmark: _Toc45884597][bookmark: _Toc53182621][bookmark: _Toc58860365][bookmark: _Toc58862869][bookmark: _Toc61182862][bookmark: _Toc66728177][bookmark: _Toc74961996][bookmark: _Toc75242906][bookmark: _Toc76545252][bookmark: _Toc82595355][bookmark: _Toc89955386][bookmark: _Toc98773813][bookmark: _Toc106201574]8.2.1.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for SAN type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-86.5 dBm / 4.5MHz

	30 kHz
	10
	-83.6 dBm / 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 8.2.1.4.2-2.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz and 30kHz SCS:
FDD

	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(s)
	{0}

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

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	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 FDD and TDD with different UL-DL patterns.



[bookmark: _Toc21100115]4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.1.5-1 to 8.2.1.5-4 is achieved at the SAN input.
6)	For each of the reference channels in table 8.2.1.5-1 to 8.2.1.5-4 applicable for the base station, measure the throughput.
[bookmark: _Toc29809913][bookmark: _Toc36645298][bookmark: _Toc37272352][bookmark: _Toc45884598][bookmark: _Toc53182622][bookmark: _Toc58860366][bookmark: _Toc58862870][bookmark: _Toc61182863][bookmark: _Toc66728178][bookmark: _Toc74961997][bookmark: _Toc75242907][bookmark: _Toc76545253][bookmark: _Toc82595356][bookmark: _Toc89955387][bookmark: _Toc98773814][bookmark: _Toc106201575]8.2.1.5	Test Requirement
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 to 8.2.1.5-4.
Table 8.2.1.5-1: 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)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD



Table 8.2.1.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD



Table 8.2.1.5-3: 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)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD



Table 8.2.1.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD



[bookmark: _Toc21100116][bookmark: _Toc29809914][bookmark: _Toc36645299][bookmark: _Toc37272353][bookmark: _Toc45884599][bookmark: _Toc53182623][bookmark: _Toc58860367][bookmark: _Toc58862871][bookmark: _Toc61182864][bookmark: _Toc66728179][bookmark: _Toc74961998][bookmark: _Toc75242908][bookmark: _Toc76545254][bookmark: _Toc82595357][bookmark: _Toc89955388][bookmark: _Toc98773815][bookmark: _Toc106201576]8.2.2	Performance requirements for PUSCH with transform precoding enabled
[bookmark: _Toc21100117][bookmark: _Toc29809915][bookmark: _Toc36645300][bookmark: _Toc37272354][bookmark: _Toc45884600][bookmark: _Toc53182624][bookmark: _Toc58860368][bookmark: _Toc58862872][bookmark: _Toc61182865][bookmark: _Toc66728180][bookmark: _Toc74961999][bookmark: _Toc75242909][bookmark: _Toc76545255][bookmark: _Toc82595358][bookmark: _Toc89955389][bookmark: _Toc98773816][bookmark: _Toc106201577]8.2.2.1	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.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.x.
[bookmark: _Toc21100118][bookmark: _Toc29809916][bookmark: _Toc36645301][bookmark: _Toc37272355][bookmark: _Toc45884601][bookmark: _Toc53182625][bookmark: _Toc58860369][bookmark: _Toc58862873][bookmark: _Toc61182866][bookmark: _Toc66728181][bookmark: _Toc74962000][bookmark: _Toc75242910][bookmark: _Toc76545256][bookmark: _Toc82595359][bookmark: _Toc89955390][bookmark: _Toc98773817][bookmark: _Toc106201578]8.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.108 [2] clause 8.2.2.
[bookmark: _Toc21100119][bookmark: _Toc29809917][bookmark: _Toc36645302][bookmark: _Toc37272356][bookmark: _Toc45884602][bookmark: _Toc53182626][bookmark: _Toc58860370][bookmark: _Toc58862874][bookmark: _Toc61182867][bookmark: _Toc66728182][bookmark: _Toc74962001][bookmark: _Toc75242911][bookmark: _Toc76545257][bookmark: _Toc82595360][bookmark: _Toc89955391][bookmark: _Toc98773818][bookmark: _Toc106201579]8.2.2.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100120][bookmark: _Toc29809918][bookmark: _Toc36645303][bookmark: _Toc37272357][bookmark: _Toc45884603][bookmark: _Toc53182627][bookmark: _Toc58860371][bookmark: _Toc58862875][bookmark: _Toc61182868][bookmark: _Toc66728183][bookmark: _Toc74962002][bookmark: _Toc75242912][bookmark: _Toc76545258][bookmark: _Toc82595361][bookmark: _Toc89955392][bookmark: _Toc98773819][bookmark: _Toc106201580]8.2.2.4	Method of test
[bookmark: _Toc21100121][bookmark: _Toc29809919][bookmark: _Toc36645304][bookmark: _Toc37272358][bookmark: _Toc45884604][bookmark: _Toc53182628][bookmark: _Toc58860372][bookmark: _Toc58862876][bookmark: _Toc61182869][bookmark: _Toc66728184][bookmark: _Toc74962003][bookmark: _Toc75242913][bookmark: _Toc76545259][bookmark: _Toc82595362][bookmark: _Toc89955393][bookmark: _Toc98773820][bookmark: _Toc106201581]8.2.2.4.1	Initial Conditions
Test environment: TBD.
RF channels to be tested for single carrier: M; see clause 4.9.x.
[bookmark: _Toc13084620][bookmark: _Toc29809920][bookmark: _Toc36645305][bookmark: _Toc37272359][bookmark: _Toc45884605][bookmark: _Toc53182629][bookmark: _Toc58860373][bookmark: _Toc58862877][bookmark: _Toc61182870][bookmark: _Toc66728185][bookmark: _Toc74962004][bookmark: _Toc75242914][bookmark: _Toc76545260][bookmark: _Toc82595363][bookmark: _Toc89955394][bookmark: _Toc98773821][bookmark: _Toc106201582]8.2.2.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors 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 SCS and channel bandwidth, defined in table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-86.5 dBm / 4.5MHz

	30 
	10
	-83.6 dBm / 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 8.2.2.4.2-2.
Table 8.2.2.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz and 30 kHz SCS:
FDD

	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(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



[bookmark: _Toc21100123]4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.2.5-1 to 8.2.2.5-4 is achieved at the SAN input.
6)	For each of the reference channels in table 8.2.2.5-1 to 8.2.2.5-4 applicable for the base station, measure the throughput.
[bookmark: _Toc29809921][bookmark: _Toc36645306][bookmark: _Toc37272360][bookmark: _Toc45884606][bookmark: _Toc53182630][bookmark: _Toc58860374][bookmark: _Toc58862878][bookmark: _Toc61182871][bookmark: _Toc66728186][bookmark: _Toc74962005][bookmark: _Toc75242915][bookmark: _Toc76545261][bookmark: _Toc82595364][bookmark: _Toc89955395][bookmark: _Toc98773822][bookmark: _Toc106201583]8.2.2.5	Test Requirement
The throughput measured according to clause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.2.2.5-1 to 8.2.2.5-4.
Table 8.2.2.5-1: 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)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD



Table 8.2.2.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-x
	pos1
	TBD



Table 8.2.2.5-3: 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)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD



Table 8.2.2.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (annex G)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD

	
	
	Normal
	NTN-TDLC5-200 Low
	70%
	G-FR1-A3-y
	pos1
	TBD



[bookmark: _Toc53182647][bookmark: _Toc58860391][bookmark: _Toc58862895][bookmark: _Toc61182888][bookmark: _Toc66728203][bookmark: _Toc74962022][bookmark: _Toc75242932][bookmark: _Toc76545278][bookmark: _Toc82595381][bookmark: _Toc89955412][bookmark: _Toc98773839][bookmark: _Toc106201600]8.2.3	Performance requirements for UL timing adjustment
[bookmark: _Toc53182648][bookmark: _Toc58860392][bookmark: _Toc58862896][bookmark: _Toc61182889][bookmark: _Toc66728204][bookmark: _Toc74962023][bookmark: _Toc75242933][bookmark: _Toc76545279][bookmark: _Toc82595382][bookmark: _Toc89955413][bookmark: _Toc98773840][bookmark: _Toc106201601]8.2.3.1	Definition and applicability
The performance requirement of UL timing adjustment is determined by a minimum required throughput measured for the moving UE at given SNR. The performance requirements assume HARQ retransmissions. 
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.3-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive.
Which specific test(s) are applicable to SAN is based on the test applicability rules defined in clause 8.1.x.x.
[bookmark: _Toc53182649][bookmark: _Toc58860393][bookmark: _Toc58862897][bookmark: _Toc61182890][bookmark: _Toc66728205][bookmark: _Toc74962024][bookmark: _Toc75242934][bookmark: _Toc76545280][bookmark: _Toc82595383][bookmark: _Toc89955414][bookmark: _Toc98773841][bookmark: _Toc106201602]8.2.3.2	Minimum Requirement
The minimum requirement is in TS 38.108 [2] clause 8.2.3.
[bookmark: _Toc53182650][bookmark: _Toc58860394][bookmark: _Toc58862898][bookmark: _Toc61182891][bookmark: _Toc66728206][bookmark: _Toc74962025][bookmark: _Toc75242935][bookmark: _Toc76545281][bookmark: _Toc82595384][bookmark: _Toc89955415][bookmark: _Toc98773842][bookmark: _Toc106201603]8.2.3.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput measured for the moving UE at given SNR under moving propagation conditions.
[bookmark: _Toc53182651][bookmark: _Toc58860395][bookmark: _Toc58862899][bookmark: _Toc61182892][bookmark: _Toc66728207][bookmark: _Toc74962026][bookmark: _Toc75242936][bookmark: _Toc76545282][bookmark: _Toc82595385][bookmark: _Toc89955416][bookmark: _Toc98773843][bookmark: _Toc106201604]8.2.3.4	Method of test
[bookmark: _Toc53182652][bookmark: _Toc58860396][bookmark: _Toc58862900][bookmark: _Toc61182893][bookmark: _Toc66728208][bookmark: _Toc74962027][bookmark: _Toc75242937][bookmark: _Toc76545283][bookmark: _Toc82595386][bookmark: _Toc89955417][bookmark: _Toc98773844][bookmark: _Toc106201605]8.2.3.4.1	Initial Conditions
Test environment: TBD.
RF channels to be tested: M; see clause 4.x.x.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.x.x.
[bookmark: _Toc53182653][bookmark: _Toc58860397][bookmark: _Toc58862901][bookmark: _Toc61182894][bookmark: _Toc66728209][bookmark: _Toc74962028][bookmark: _Toc75242938][bookmark: _Toc76545284][bookmark: _Toc82595387][bookmark: _Toc89955418][bookmark: _Toc98773845][bookmark: _Toc106201606]8.2.3.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for SAN type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to combination of SCS and channel bandwidth defined in table 8.2.3.4.2-1.
Table 8.2.3.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15
	5
	-86.5 dBm / 4.5MHz

	30
	10
	-83.6 dBm / 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 signals (transmitted by moving UE) shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.3.4.2-2.
Table 8.2.3.4.2-2 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD (Note1)
	15 kHz and 30 kHz SCS:
FDD

	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(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	5 MHz CBW/15kHz SCS: 12 RB for each UE
10MHz CBW/30kHz SCS: 12 RB for each UE 

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 12 for 5MHz CBW/15kHz SCS,
12 for 10MHz CBW/30kHz SCS

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note2)
	For FDD: slot # radio frames

	
	SRS resource allocation
	15 kHz SCS:
CSRS =5, BSRS =0, for 20 RB
30 kHz SCS:
CSRS =5, BSRS =0, for 20 RB

	NOTE 1: 	The same requirements are applicable to FDD and TDD with different UL-DL patterns. 
NOTE 2:	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.4.
5)	Adjust the equipment so that required SNR specified in Table 8.2.3.5-1 to Table 8.2.3.5-2 is achieved at the SAN input for normal mode.
6)	For each of the reference channels in Table 8.2.3.5-1 to Table 8.2.3.5-2 applicable for the base station, measure the throughput for normal mode.
8.2.3.5	Test Requirement for Normal Mode
The throughput shall be ≥ 70% of the maximum throughput of the reference measurement channel as specified in annex A for the moving UE at the SNR given in table 8.2.3.5-1 for mapping type A and table 8.2.3.5-2 for mapping type B respectively.
Table 8.2.3.5-1: Test requirements for UL timing adjustment with mapping type A
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	1
	Normal
	5
	15
	Scenario X
	G-FR1-A3-x
	TBD

	
	
	
	10
	15
	Scenario X
	G-FR1-A3-y
	TBD

	
	2
	Normal
	5
	30
	Scenario X
	G-FR1-A3-x
	TBD

	
	
	
	10
	30
	Scenario X
	G-FR1-A3-y
	TBD



Table 8.2.3.5-2: Test requirements for UL timing adjustment with mapping type B
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	1
	Normal
	5
	15
	Scenario X
	G-FR1-A3-x
	TBD

	
	
	
	10
	15
	Scenario X
	G-FR1-A3-y
	TBD

	
	2
	Normal
	5
	30
	Scenario X
	G-FR1-A3-x
	TBD

	
	
	
	10
	30
	Scenario X
	G-FR1-A3-y
	TBD



[bookmark: _Toc21127565][bookmark: _Toc29811774][bookmark: _Toc36817326][bookmark: _Toc37260243][bookmark: _Toc37267631][bookmark: _Toc58860407][bookmark: _Toc58862911][bookmark: _Toc61182904][bookmark: _Toc66728219][bookmark: _Toc74962038][bookmark: _Toc75242948][bookmark: _Toc76545294][bookmark: _Toc82595397][bookmark: _Toc89955428][bookmark: _Toc98773855][bookmark: _Toc106201616]8.2.4	Performance requirements for PUSCH repetition Type A
[bookmark: _Toc58860408][bookmark: _Toc58862912][bookmark: _Toc61182905][bookmark: _Toc66728220][bookmark: _Toc74962039][bookmark: _Toc75242949][bookmark: _Toc76545295][bookmark: _Toc82595398][bookmark: _Toc89955429][bookmark: _Toc98773856][bookmark: _Toc106201617]8.2.4.1	Definition and applicability
The performance requirement of PUSCH with slot aggregation factor configured is determined by a minimum required throughput measured 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. 
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.x.
[bookmark: _Toc58860409][bookmark: _Toc58862913][bookmark: _Toc61182906][bookmark: _Toc66728221][bookmark: _Toc74962040][bookmark: _Toc75242950][bookmark: _Toc76545296][bookmark: _Toc82595399][bookmark: _Toc89955430][bookmark: _Toc98773857][bookmark: _Toc106201618]8.2.4.2	Minimum Requirement
The minimum requirement is in TS 38.108 [2] clause 8.2.4.
[bookmark: _Toc58860410][bookmark: _Toc58862914][bookmark: _Toc61182907][bookmark: _Toc66728222][bookmark: _Toc74962041][bookmark: _Toc75242951][bookmark: _Toc76545297][bookmark: _Toc82595400][bookmark: _Toc89955431][bookmark: _Toc98773858][bookmark: _Toc106201619]8.2.4.3	Test Purpose
The test shall verify the receiver's ability to achieve throughput measured with PUSCH repetition Type A under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc58860411][bookmark: _Toc58862915][bookmark: _Toc61182908][bookmark: _Toc66728223][bookmark: _Toc74962042][bookmark: _Toc75242952][bookmark: _Toc76545298][bookmark: _Toc82595401][bookmark: _Toc89955432][bookmark: _Toc98773859][bookmark: _Toc106201620]8.2.4.4	Method of test
[bookmark: _Toc58860412][bookmark: _Toc58862916][bookmark: _Toc61182909][bookmark: _Toc66728224][bookmark: _Toc74962043][bookmark: _Toc75242953][bookmark: _Toc76545299][bookmark: _Toc82595402][bookmark: _Toc89955433][bookmark: _Toc98773860][bookmark: _Toc106201621]8.2.4.4.1	Initial Conditions
Test environment:	TBD.
RF channels to be tested for single carrier: M; see clause 4.9.x.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.x.
[bookmark: _Toc58860413][bookmark: _Toc58862917][bookmark: _Toc61182910][bookmark: _Toc66728225][bookmark: _Toc74962044][bookmark: _Toc75242954][bookmark: _Toc76545300][bookmark: _Toc82595403][bookmark: _Toc89955434][bookmark: _Toc98773861][bookmark: _Toc106201622]8.2.4.4.2	Procedure
1)	Connect the SAN tester generating the wanted signal, multipath fading simulators and AWGN generators to all SAN antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for SAN type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.4.4.2-1.
Table 8.2.4.4.2-1: AWGN power level at the SAN input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-86.5 dBm / 4.5MHz

	30 kHz
	10
	-83.6 dBm / 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 8.2.74.4.2-2.
Table 8.2.4.4.2-2: Test parameters for testing PUSCH repetition Type A
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz and 30 kHz SCS:
FDD

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 2]

	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, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	
	PUSCH aggregation factor
	n2 

	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 FDD and TDD with different UL-DL pattern.
Note 2:   The effective RV sequence is {0, 2, 3, 1} with slot aggregation.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.2.4.5-1 to 8.2.4.5-4 is achieved at the SAN input.
6)	For each of the reference channels in table 8.2.4.5-1 to 8.2.4.5-4 applicable for the base station, measure the throughput.
[bookmark: _Toc58860414][bookmark: _Toc58862918][bookmark: _Toc61182911][bookmark: _Toc66728226][bookmark: _Toc74962045][bookmark: _Toc75242955][bookmark: _Toc76545301][bookmark: _Toc82595404][bookmark: _Toc89955435][bookmark: _Toc98773862][bookmark: _Toc106201623]8.2.4.5	Test Requirement
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.4.5-1 to 8.2.4.5-4.
Table 8.2.4.5-1: Minimum requirements for PUSCH, 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)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-1
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-1
	pos1
	TBD



Table 8.2.4.5-2: Minimum requirements for PUSCH, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-1
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-1
	pos1
	TBD



Table 8.2.4.5-3: Minimum requirements for PUSCH, 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)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-2
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-2
	pos1
	TBD



Table 8.2.4.5-4: Minimum requirements for PUSCH, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-2
	pos1
	TBD

	
	2
	Normal
	NTN-TDLA100-200 Low
	70%
	G-FR1-A3A-2
	pos1
	TBD



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

###################### Start of change #2 ###############################
[bookmark: _Toc101453682]C.3		measurement of performance requirements
Table C.3-1: Derivation of Test Requirements (Performance tests)
	Test 
	Minimum Requirement in TS 38.108 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.1	Performance requirements for PUSCH with transform precoding disabled
	SNRs as specified
	[0.6] dB for 1Tx cases

	Formula: SNR + TT
T-put limit unchanged

	8.2.2	Performance requirements for PUSCH with transform precoding enabled
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
T-put limit unchanged

	8.2.3	Performance requirements for UL timing adjustment
	SNRs as specified 
	[0.3] dB for AWGN
	Formula: SNR + TT
T-put limit unchanged

	8.2.4 Performance requirements for PUSCH repetition Type A
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
T-put limit unchanged

	8.3.1	Performance requirements for PUCCH format 0
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 

	8.3.2	Performance requirements for PUCCH format 1 
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
False NACK limit unchanged
Correct ACK limit unchanged

	8.3.3	Performance requirements for PUCCH format 2 
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 
UCI BLER limit unchanged

	8.3.4	Performance requirements for PUCCH format 3
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT 
UCI BLER limit unchanged

	8.3.5	Performance requirements for PUCCH format 4
	SNRs as specified
	[0.6] dB
	Formula: SNR + TT 
UCI BLER limit unchanged

	8.4.1	PRACH false alarm probability and missed detection
	SNRs as specified
	[0.6] dB for fading cases
[0.3] dB for AWGN cases
	Formula: SNR + TT
PRACH false detection limit unchanged
PRACH detection limit unchanged 


<Editor’s note: measurement uncertainty can be captured in separate tables for FR1 and FR2 respectively>

Table C.3-2: Derivation of test requirements (FR1 OTA performance tests)
	Test 
	Minimum Requirement in TS 38.108 [2]
	Test Tolerance
(TTOTA)
	Test requirement in  the present document

	11.2.1	Performance requirements for PUSCH with transform precoding disabled
	See clause 11.2.1.1
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.2	Performance requirements for PUSCH with transform precoding enabled
	See clause 11.2.1.2
	[0.6] dB
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.3	Performance requirements for UL timing adjustment
	See clause 11.2.1.3
	[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
T-put limit unchanged

	11.2.4	Performance requirements for PUSCH repetition Type A
	See clause 11.2.1.4
	[0.6] dB
	Formula: SNR + TTOTA
BLER limit unchanged

	11.3.1	Performance requirements for PUCCH format 0
	See clause 11.3.1.1
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged

	11.3.2	Performance requirements for PUCCH format 1
	See clause 11.3.1.3 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged 
False NACK limit unchanged
Correct ACK limit unchanged

	11.3.3	Performance requirements for PUCCH format 2
	See clause 11.3.1.4 
	[0.6] dB
	Formula: SNR + TTOTA
False ACK limit unchanged
Correct ACK limit unchanged
UCI BLER limit unchanged

	11.3.4	Performance requirements for PUCCH format 3
	See clause 11.3.1.5 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.3.5	Performance requirements for PUCCH format 4
	See clause 11.3.1.6 
	[0.6] dB
	Formula: SNR + TTOTA
UCI BLER limit unchanged

	11.4.1	PRACH false alarm probability and missed detection
	See clause 11.4.1
	[0.6] dB for fading cases
[0.3] dB for AWGN cases
	Formula: SNR + TTOTA
PRACH False detection limit unchanged
PRACH detection limit unchanged 

	NOTE:	TT values are applicable for normal condition unless otherwise stated.




###################### End of change #2 ###############################

###################### Start of change #3 ###############################
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TBA
Figure D.5.1-1: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with 1Rx 


Figure D.5.1-2: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with Rx diversity (2 Rx case shown)
NOTE 1:	The HARQ Feedback could be done as an RF feedback or as a digital feedback. The HARQ Feedback should be error free.
D.5.2		Performance requirements for PUSCH and PRACH in static conditions
TBA
Figure D.5.2-1: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for SAN with 1Rx case shown


[bookmark: _Toc53182790][bookmark: _Toc21100266][bookmark: _Toc29810064][bookmark: _Toc36645457][bookmark: _Toc37272511][bookmark: _Toc45884758]Figure D.5.2-2: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for SAN with Rx diversity (2 Rx case shown)
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TBA
Figure D.5.3-1: Functional set-up for performance requirement for UL timing adjustment with 1Rx case


Figure D.5.3-2: Functional set-up for performance requirement for UL timing adjustment with 2Rx case 
NOTE:	The HARQ feedback and TA commands could be done as an RF feedback or as a digital feedback. The HARQ feedback and TA commands should be error free.
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TBA
Figure D.6.1-1: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with 1Rx 



Figure D.6.1-2: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with Rx diversity (2 Rx case shown)
NOTE 1:	The HARQ Feedback could be done as an RF feedback or as a digital feedback. The HARQ Feedback should be error free.

[bookmark: _Toc21100269][bookmark: _Toc29810067][bookmark: _Toc36645460][bookmark: _Toc37272514][bookmark: _Toc45884761][bookmark: _Toc53182794][bookmark: _Toc58860581][bookmark: _Toc58863085][bookmark: _Toc61183070][bookmark: _Toc66728385][bookmark: _Toc74962262][bookmark: _Toc75243172][bookmark: _Toc76545518][bookmark: _Toc82595621][bookmark: _Toc89955652][bookmark: _Toc98774080][bookmark: _Toc106201841]D.6.2	Performance requirements for PUSCH and PRACH in static conditions
TBA
Figure D.6.2-1: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for BS with 1Rx case shown



Figure D.6.2-2: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for BS with Rx diversity (2 Rx case shown)
[bookmark: _Toc53182795][bookmark: _Toc58860582][bookmark: _Toc58863086][bookmark: _Toc61183071][bookmark: _Toc66728386][bookmark: _Toc74962263][bookmark: _Toc75243173][bookmark: _Toc76545519][bookmark: _Toc82595622][bookmark: _Toc89955653][bookmark: _Toc98774081][bookmark: _Toc106201842]D.6.3	Performance requirements for UL timing adjustment


Figure D.6.3-1: Functional set-up for performance requirement for UL timing adjustment 
NOTE:	The HARQ feedback and TA commands could be done as an RF feedback or as a digital feedback. The HARQ feedback and TA commands should be error free.
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Figure D.7-1: Measurement set up for single TX, single demodulation branch radiated performance requirements
[image: ]
Figure D.7-2: Measurement set up for single TX, dual polarization radiated performance requirements
[image: ]
Figure D.7-3: Measurement set up for dual TX, dual polarization radiated performance requirements


Figure D.7-4: Measurement set up for UL timing adjustment, single TX, dual polarization radiated performance requirements
The OTA chambers shown in figures D.7-1, D.7-2, D.7-3 and D.7-4 are intended to be generic and can be replaced with any suitable OTA chamber (e.g. far field anechoic chamber, CATR, etc.). The PA(s) depicted in figures D.7-1, D.7-2, D.7-3 and D.7-4  is optional. Fading channel emulators are included when needed according to the requirement description.
NOTE:	The HARQ Feedback (only for PUSCH) could be done as an RF feedback or as a digital feedback. The HARQ Feedback should be error free.




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

###################### Start of change #4 ###############################
[bookmark: _Toc101453686]Annex G (normative):
Propagation conditions

[bookmark: _Toc21100273][bookmark: _Toc29810071][bookmark: _Toc36645464][bookmark: _Toc37272518][bookmark: _Toc45884765][bookmark: _Toc53182799][bookmark: _Toc58860586][bookmark: _Toc58863090][bookmark: _Toc61183075][bookmark: _Toc66728390][bookmark: _Toc74962267][bookmark: _Toc75243177][bookmark: _Toc76545523][bookmark: _Toc82595626][bookmark: _Toc89955657][bookmark: _Toc98774085][bookmark: _Toc106201846]G.1	Static propagation condition
The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.
[bookmark: _Toc21100274][bookmark: _Toc29810072][bookmark: _Toc36645465][bookmark: _Toc37272519][bookmark: _Toc45884766][bookmark: _Toc53182800][bookmark: _Toc58860587][bookmark: _Toc58863091][bookmark: _Toc61183076][bookmark: _Toc66728391][bookmark: _Toc74962268][bookmark: _Toc75243178][bookmark: _Toc76545524][bookmark: _Toc82595627][bookmark: _Toc89955658][bookmark: _Toc98774086][bookmark: _Toc106201847]G.2	Multi-path fading propagation conditions
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
-	Different models are used for FR1 (410 MHz - 7.125 GHz) and FR2 (24.25 GHz – 52.6 GHz).
[bookmark: _Toc21100275][bookmark: _Toc29810073][bookmark: _Toc36645466][bookmark: _Toc37272520][bookmark: _Toc45884767][bookmark: _Toc53182801][bookmark: _Toc58860588][bookmark: _Toc58863092][bookmark: _Toc61183077][bookmark: _Toc66728392][bookmark: _Toc74962269][bookmark: _Toc75243179][bookmark: _Toc76545525][bookmark: _Toc82595628][bookmark: _Toc89955659][bookmark: _Toc98774087][bookmark: _Toc106201848]G.2.1	Delay profiles
The delay profiles are simplified from the TR 38.901 [20] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in G.2.1.1 can be used as such.
-	Step 1: Use the original TDL model from TR 38.901 [20].
-	Step 2: Re-order the taps in ascending delays
-	Step 3: Perform delay scaling according to the procedure described in clause 7.7.3 in TR 38.901 [20].
-	Step 4: Apply the quantization to the delay resolution 5 ns. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
-	Step 5: If multiple taps are rounded to the same delay bin, merge them by calculating their linear power sum.
-	Step 6: If there are more than 12 taps in the quantized model, merge the taps as follows
-	Find the weakest tap from all taps (both merged and unmerged taps are considered)
-	If there are two or more taps having the same value and are the weakest, select the tap with the smallest delay as the weakest tap.
-	When the weakest tap is the first delay tap, merge taps as follows
-	Update the power of the first delay tap as the linear power sum of the weakest tap and the second delay tap.
-	Remove the second delay tap.
-	When the weakest tap is the last delay tap, merge taps as follows
-	Update the power of the last delay tap as the linear power sum of the second-to-last tap and the last tap.
-	Remove the second-to-last tap.
-	Otherwise
-	For each side of the weakest tap, identify the neighbour tap that has the smaller delay difference to the weakest tap.
-	When the delay difference between the weakest tap and the identified neighbour tap on one side equals the delay difference between the weakest tap and the identified neighbour tap on the other side.
-	Select the neighbour tap that is weaker in power for merging.
-	Otherwise, select the neighbour tap that has smaller delay difference for merging.
-	To merge, the power of the merged tap is the linear sum of the power of the weakest tap and the selected tap. 
-	When the selected tap is the first tap, the location of the merged tap is the location of the first tap. The weakest tap is removed.
-	When the selected tap is the last tap, the location of the merged tap is the location of the last tap. The weakest tap is removed.
-	Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay. Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. 10 ns & 20 ns  15 ns, 10 ns & 25 ns  20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power). The weakest tap and the selected tap are removed.
-	Repeat step 6 until the final number of taps is 12.
-	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
-	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
-	Step 9: Re-normalize the highest tap to 0 dB.
Note 1:	Some values of the delay profile created by the simplification steps may differ from the values in tables G.2.1.1-2 and G.2.1.1-3 for the corresponding model.
Note 2:	For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision. The operations are in the linear domain.
[bookmark: _Toc21100276][bookmark: _Toc29810074][bookmark: _Toc36645467][bookmark: _Toc37272521][bookmark: _Toc45884768][bookmark: _Toc53182802][bookmark: _Toc58860589][bookmark: _Toc58863093][bookmark: _Toc61183078][bookmark: _Toc66728393][bookmark: _Toc74962270][bookmark: _Toc75243180][bookmark: _Toc76545526][bookmark: _Toc82595629][bookmark: _Toc89955660][bookmark: _Toc98774088][bookmark: _Toc106201849]G.2.1.1	Delay profiles for FR1
The delay profiles for FR1 are selected to be representative of NLOS and LOS scenarios. The resulting model parameters are specified in G.2.1.1-1 and the tapped delay line models are specified in tables G.2.1.1-2  and table G.2.1.1-3.
Table G.2.1.1-1: Delay profiles for SAN channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	NTN-TDLA100
	3
	100 ns
	285 ns
	5 ns

	NTN-TDLC5
	2
	5 ns
	60 ns
	5 ns



Table G.2.1.1-2: NTN-TDLA100 (DS = 100 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	110
	-4.675
	

	3
	285
	-6.482
	



Table G.2.1.1-3: NTN-TDLC5 (DS = 5 ns)
	Tap #
	Delay (ns)
	Power (dB)
	Fading distribution

	1
	0
	-0.394
	LOS path

	
	0
	-8.668
	Rayleigh

	2
	60
	-21.423
	Rayleigh

	NOTE:	The first tap follows a Rician distribution with a K-factor of K1 = 8.05 dB and a mean power of 0dB



[bookmark: _Toc21100277][bookmark: _Toc29810075][bookmark: _Toc36645468][bookmark: _Toc37272522][bookmark: _Toc45884769][bookmark: _Toc53182803][bookmark: _Toc58860590][bookmark: _Toc58863094][bookmark: _Toc61183079][bookmark: _Toc66728394][bookmark: _Toc74962271][bookmark: _Toc75243181][bookmark: _Toc76545527][bookmark: _Toc82595630][bookmark: _Toc89955661][bookmark: _Toc98774089][bookmark: _Toc106201850]G.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., NTN-TDLA<DS>-<Doppler> or NTN-TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table G.2.2-1 show the propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies for FR1.
[bookmark: _Toc21100278][bookmark: _Toc29810076][bookmark: _Toc36645469][bookmark: _Toc37272523][bookmark: _Toc45884770][bookmark: _Toc53182804]Table G.2.2-1: Channel model parameters for FR1
	Combination name
	Model
	Maximum Doppler frequency

	NTN-TDLA100-200
	NTN-TDLA100
	200 Hz

	NTN-TDLC5-200
	NTN-TDLC5
	200 Hz



[bookmark: _Toc58860591][bookmark: _Toc58863095][bookmark: _Toc61183080][bookmark: _Toc66728395][bookmark: _Toc74962272][bookmark: _Toc75243182][bookmark: _Toc76545528][bookmark: _Toc82595631][bookmark: _Toc89955662][bookmark: _Toc98774090][bookmark: _Toc106201851]G.2.3	MIMO channel correlation matrices
The MIMO channel correlation matrices defined in annex G.2.3 apply for the antenna configuration using uniform linear arrays at both SAN and UE and for the antenna configuration using cross polarized antennas.
[bookmark: _Toc21100279][bookmark: _Toc29810077][bookmark: _Toc36645470][bookmark: _Toc37272524][bookmark: _Toc45884771][bookmark: _Toc53182805][bookmark: _Toc58860592][bookmark: _Toc58863096][bookmark: _Toc61183081][bookmark: _Toc66728396][bookmark: _Toc74962273][bookmark: _Toc75243183][bookmark: _Toc76545529][bookmark: _Toc82595632][bookmark: _Toc89955663][bookmark: _Toc98774091][bookmark: _Toc106201852]G.2.3.1	MIMO correlation matrices using Uniform Linear Array
The MIMO channel correlation matrices defined in annex G.2.3.1 apply for the antenna configuration using uniform linear array (ULA) at both SAN and UE.
[bookmark: _Toc21100280][bookmark: _Toc29810078][bookmark: _Toc36645471][bookmark: _Toc37272525][bookmark: _Toc45884772][bookmark: _Toc53182806][bookmark: _Toc58860593][bookmark: _Toc58863097][bookmark: _Toc61183082][bookmark: _Toc66728397][bookmark: _Toc74962274][bookmark: _Toc75243184][bookmark: _Toc76545530][bookmark: _Toc82595633][bookmark: _Toc89955664][bookmark: _Toc98774092][bookmark: _Toc106201853]G.2.3.1.1	Definition of MIMO correlation matrices
Table G.2.3.1.1-1 defines the correlation matrix for the SAN.
Table G.2.3.1.1-1: SAN correlation matrix
	
	gNB correlation

	One antenna
	[image: ]

	Two antennas
	[image: ]



Table G.2.3.1.1-2 defines the correlation matrix for the UE:
Table G.2.3.1.1-2: UE correlation matrix
	
	One antenna
	Two antennas
	Four antennas

	UE correlation
	[image: ]
	[image: ]
	[image: ]



Table G.2.3.1.1-3 defines the channel spatial correlation matrix[image: ]. The parameters, α and β in table G.2.3.1.1-3 defines the spatial correlation between the antennas at the SAN and UE respectively.
Table G.2.3.1.1-3: [image: ]correlation matrices
	1x1 case
	

	1x2 case
	



For cases with more antennas at either SAN or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of  and according to .
[bookmark: _Toc21100281][bookmark: _Toc29810079][bookmark: _Toc36645472][bookmark: _Toc37272526][bookmark: _Toc45884773][bookmark: _Toc53182807][bookmark: _Toc58860594][bookmark: _Toc58863098][bookmark: _Toc61183083][bookmark: _Toc66728398][bookmark: _Toc74962275][bookmark: _Toc75243185][bookmark: _Toc76545531][bookmark: _Toc82595634][bookmark: _Toc89955665][bookmark: _Toc98774093][bookmark: _Toc106201854]G.2.3.1.2	MIMO correlation matrices at high, medium and low level
The  and  for different correlation types are given in table G.2.3.1.2-1.
Table G.2.3.1.2-1: Correlation for high, medium and low level
	Low correlation
	Medium correlation
	High correlation

	
	
	
	
	
	

	0
	0
	0.9 
	0.3 
	0.9 
	0.9 



The correlation matrices for high, medium and low correlation are defined in table G.2.3.1.2-2, G.2.3.1.2-3 and G.2.3.1.2-4 as below.
Table G.2.3.1.2-2: MIMO correlation matrices for high correlation
	1x1 case
	

	1x2 case
	[image: ]



Table G.2.3.1.2-3: MIMO correlation matrices for medium correlation
	1x1 case
	[N/A]

	1x2 case
	[N/A]



Table G.2.3.1.2-4: MIMO correlation matrices for low correlation
	1x1 case
	

	1x2 case
	




In table G.2.3.1.2-4, [image: ] is a [image: ] identity matrix.
NOTE:	For completeness, the correlation matrices were defined for high, medium and low correlation but performance requirements exist only for low correlation.
[bookmark: _Toc21100282][bookmark: _Toc29810080][bookmark: _Toc36645473][bookmark: _Toc37272527][bookmark: _Toc45884774][bookmark: _Toc53182808][bookmark: _Toc58860595][bookmark: _Toc58863099][bookmark: _Toc61183084][bookmark: _Toc66728399][bookmark: _Toc74962276][bookmark: _Toc75243186][bookmark: _Toc76545532][bookmark: _Toc82595635][bookmark: _Toc89955666][bookmark: _Toc98774094][bookmark: _Toc106201855]G.2.3.2	Multi-antenna channel models using cross polarized antennas
The MIMO channel correlation matrices defined in annex G.2.3.2 apply to two cases as presented below:
-	One TX antenna and multiple RX antennas case, with cross polarized antennas used at SAN
-	Multiple TX antennas and multiple RX antennas case, with cross polarized antennas used at both UE and SAN
The cross-polarized antenna elements with +/-45 degrees polarization slant angles are deployed at SAN. For one TX antenna case, antenna element with +90 degree polarization slant angle is deployed at UE. For multiple TX antennas case, cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.
For the cross-polarized antennas, the N antennas are labelled such that antennas for one polarization are listed from 1 to N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of TX or RX antennas.
[bookmark: _Toc21100283][bookmark: _Toc29810081][bookmark: _Toc36645474][bookmark: _Toc37272528][bookmark: _Toc45884775][bookmark: _Toc53182809][bookmark: _Toc58860596][bookmark: _Toc58863100][bookmark: _Toc61183085][bookmark: _Toc66728400][bookmark: _Toc74962277][bookmark: _Toc75243187][bookmark: _Toc76545533][bookmark: _Toc82595636][bookmark: _Toc89955667][bookmark: _Toc98774095][bookmark: _Toc106201856]G.2.3.2.1	Definition of MIMO correlation matrices using cross polarized antennas
For the channel spatial correlation matrix, the following is used:

Where
-	 is the spatial correlation matrix at the UE with same polarization,
-	 is the spatial correlation matrix at the SAN with same polarization,
-	 is a polarization correlation matrix,
-	 is a permutation matrix, and
-	[image: ]denotes transpose.
Table G.2.3.2.1-1 defines the polarization correlation matrix.
Table G.2.3.2.1-1: Polarization correlation matrix
	
	One TX antenna

	Polarization correlation matrix
	[image: ]



The matrixis defined as
[image: ]
where [image: ] and [image: ] is the number of TX and RX antennas respectively, and [image: ] is the ceiling operator.
The matrix [image: ] is used to map the spatial correlation coefficients in accordance with the antenna element labelling system described in G.2.3.2.
[bookmark: _Toc21100284][bookmark: _Toc29810082][bookmark: _Toc36645475][bookmark: _Toc37272529][bookmark: _Toc45884776][bookmark: _Toc53182810][bookmark: _Toc58860597][bookmark: _Toc58863101][bookmark: _Toc61183086][bookmark: _Toc66728401][bookmark: _Toc74962278][bookmark: _Toc75243188][bookmark: _Toc76545534][bookmark: _Toc82595637][bookmark: _Toc89955668][bookmark: _Toc98774096][bookmark: _Toc106201857]G.2.3.2.2	Spatial correlation matrices at UE and SAN sides
[bookmark: _Toc21100285][bookmark: _Toc29810083][bookmark: _Toc36645476][bookmark: _Toc37272530][bookmark: _Toc45884777][bookmark: _Toc53182811][bookmark: _Toc58860598][bookmark: _Toc58863102][bookmark: _Toc61183087][bookmark: _Toc66728402][bookmark: _Toc74962279][bookmark: _Toc75243189][bookmark: _Toc76545535][bookmark: _Toc82595638][bookmark: _Toc89955669][bookmark: _Toc98774097][bookmark: _Toc106201858]G.2.3.2.2.1	Spatial correlation matrices at UE side
For 1-antenna transmitter, [image: ].
[bookmark: _Toc21100286][bookmark: _Toc29810084][bookmark: _Toc36645477][bookmark: _Toc37272531][bookmark: _Toc45884778][bookmark: _Toc53182812][bookmark: _Toc58860599][bookmark: _Toc58863103][bookmark: _Toc61183088][bookmark: _Toc66728403][bookmark: _Toc74962280][bookmark: _Toc75243190][bookmark: _Toc76545536][bookmark: _Toc82595639][bookmark: _Toc89955670][bookmark: _Toc98774098][bookmark: _Toc106201859]G.2.3.2.2.2	Spatial correlation matrices at SAN side
For 2-antenna receiver using one pair of cross-polarized antenna elements, .
[bookmark: _Toc21100287][bookmark: _Toc29810085][bookmark: _Toc36645478][bookmark: _Toc37272532][bookmark: _Toc45884779][bookmark: _Toc53182813][bookmark: _Toc58860600][bookmark: _Toc58863104][bookmark: _Toc61183089][bookmark: _Toc66728404][bookmark: _Toc74962281][bookmark: _Toc75243191][bookmark: _Toc76545537][bookmark: _Toc82595640][bookmark: _Toc89955671][bookmark: _Toc98774099][bookmark: _Toc106201860]G.2.3.2.3	MIMO correlation matrices using cross polarized antennas
The values for parameters α, β and γ for low spatial correlation are given in table G.2.3.2.3-1.
Table G.2.3.2.3-1: Values for parameters α,  and γ
	Low spatial correlation

	
	
	

	0
	0
	0

	Note 1:	Value of α applies when more than one pair of cross-polarized antenna elements at SAN side.
Note 2:	Value of β applies when more than one pair of cross-polarized antenna elements at UE side.



The correlation matrices for low spatial correlation are defined in table G.2.3.2.3-2 as below.
.
[bookmark: _Toc53182815][bookmark: _Toc58860602][bookmark: _Toc58863106][bookmark: _Toc61183091][bookmark: _Toc66728406][bookmark: _Toc74962283][bookmark: _Toc75243193][bookmark: _Toc76545539][bookmark: _Toc82595642][bookmark: _Toc89955673][bookmark: _Toc98774101][bookmark: _Toc106201862]G.3	Moving propagation conditions
Figure G.4-1 illustrate the moving propagation conditions for the test of the UL timing adjustment performance. The time difference between the reference timing and the first tap is according to Equation (G.4-1). The timing difference between moving UE and stationary UE is equal to Δτ - (TA 31)1664Tc for 15kHz SCS and Δτ - (TA 31)1632Tc for 30kHz SCS. The relative timing among all taps is fixed. The parameters for the moving propagation conditions are shown in Table G.3-1.


Figure G.3-1: Moving propagation conditions

		(G.3-1)
Table G.3-1: Parameters for UL timing adjustment
	Parameter
	Scenario X

	Channel model
	Stationary UE: AWGN
Moving UE: NTN-TDLA100-200

	UE speed
	120 km/h

	CP length
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s

	
	15 kHz: 0.04 s-1
30 kHz: 0.08 s-1




###################### End of change #4 ###############################
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