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<START OF THE CHANGE 1>
[bookmark: _Toc106126821][bookmark: _Toc106177134][bookmark: _Toc114242302][bookmark: _Toc123044298][bookmark: _Toc124157937][bookmark: _Toc124259860][bookmark: _Toc130584932][bookmark: _Toc137464588][bookmark: _Toc138884257][bookmark: _Toc145643458][bookmark: _Toc155472292][bookmark: _Toc155777181][bookmark: _Toc161668513]11	Radiated performance requirements
[bookmark: _Toc21127741][bookmark: _Toc29811950][bookmark: _Toc36817502][bookmark: _Toc37260424][bookmark: _Toc37267812][bookmark: _Toc44712418][bookmark: _Toc45893730][bookmark: _Toc53178444][bookmark: _Toc53178895][bookmark: _Toc61179133][bookmark: _Toc61179603][bookmark: _Toc67916899][bookmark: _Toc74663520][bookmark: _Toc104311121][bookmark: _Toc106126822][bookmark: _Toc106177135][bookmark: _Toc114242303][bookmark: _Toc123044299][bookmark: _Toc124157938][bookmark: _Toc124259861][bookmark: _Toc130584933][bookmark: _Toc137464589][bookmark: _Toc138884258][bookmark: _Toc145643459][bookmark: _Toc155472293][bookmark: _Toc155777182][bookmark: _Toc161668514]11.1	General
[bookmark: _Toc123044300][bookmark: _Toc124157939][bookmark: _Toc124259862][bookmark: _Toc130584934][bookmark: _Toc137464590][bookmark: _Toc138884259][bookmark: _Toc145643460][bookmark: _Toc155472294][bookmark: _Toc155777183][bookmark: _Toc161668515]11.1.1	Scope and definitions
Radiated performance requirements specify the ability of the SAN type 1-O or SAN type 2-O to correctly transmit and receive radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the SAN are specified for the fixed reference channels defined inannex A and for the propagation conditions defined in Recommendation ITU-R P.618 (Propagation data and prediction methods required for the design of Earth-space telecommunication systems). The requirements only apply to those FRCs that are supported by the SAN.
The radiated performance requirements for SAN type 1-O and for SAN type 2-O are limited to two OTA demodulation branches as described in clause 11.1.2. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the SAN, with the required SNR applied separately per polarization.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a SAN supporting carrier aggregation are defined in terms of single carrier requirements.
For SAN type 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with the RIB in the operating band turned ON.
NOTE 1:	SAN type 1-O in normal operating conditions in FDD operation is configured to transmit and receive at the same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests as specified in TS 38.181[3].
In tests performed with signal generators a synchronization signal may be provided from the SAN to the signal generator, to enable correct timing of the wanted signal.
Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal power in a slot on a RIB.
N	is the noise density integrated in a bandwidth corresponding to the transmission bandwidth over the duration where signal energy exists on a RIB.
[bookmark: _Toc123044301][bookmark: _Toc124157940][bookmark: _Toc124259863][bookmark: _Toc130584935][bookmark: _Toc137464591][bookmark: _Toc138884260][bookmark: _Toc145643461][bookmark: _Toc155472295][bookmark: _Toc155777184][bookmark: _Toc161668516]11.1.2	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the SAN type 1-O or the SAN type 2-O uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two demodulation branches (i.e. 1RX or 2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the SAN type 1-O or the SAN type 2-O does not use polarization diversity then radiated performance requirements can only be tested for a single demodulation branch (i.e. 1RX test setup).

[bookmark: _Toc21127745][bookmark: _Toc29811954][bookmark: _Toc36817506][bookmark: _Toc37260428][bookmark: _Toc37267816][bookmark: _Toc44712422][bookmark: _Toc45893734][bookmark: _Toc53178448][bookmark: _Toc53178899][bookmark: _Toc61179137][bookmark: _Toc61179607][bookmark: _Toc67916903][bookmark: _Toc74663524][bookmark: _Toc104311122][bookmark: _Toc106126823][bookmark: _Toc106177136][bookmark: _Toc114242304][bookmark: _Toc123044302][bookmark: _Toc124157941][bookmark: _Toc124259864][bookmark: _Toc130584936][bookmark: _Toc137464592][bookmark: _Toc138884261][bookmark: _Toc145643462][bookmark: _Toc155472296][bookmark: _Toc155777185][bookmark: _Toc161668517]11.2	Performance requirements for PUSCH
[bookmark: _Toc21127746][bookmark: _Toc29811955][bookmark: _Toc36817507][bookmark: _Toc37260429][bookmark: _Toc37267817][bookmark: _Toc44712423][bookmark: _Toc45893735][bookmark: _Toc53178449][bookmark: _Toc53178900][bookmark: _Toc61179138][bookmark: _Toc61179608][bookmark: _Toc67916904][bookmark: _Toc74663525][bookmark: _Toc82622066][bookmark: _Toc90422913][bookmark: _Toc106783109][bookmark: _Toc107312000][bookmark: _Toc107419584][bookmark: _Toc107475213][bookmark: _Toc114255806][bookmark: _Toc115186486][bookmark: _Toc123049316][bookmark: _Toc123052238][bookmark: _Toc123054707][bookmark: _Toc123717808][bookmark: _Toc124157384][bookmark: _Toc124266788][bookmark: _Toc131596146][bookmark: _Toc131741144][bookmark: _Toc131766678][bookmark: _Toc138837900][bookmark: _Toc156567722]11.2.1	Requirements for SAN type 1-O
11.2.1.1	Requirements for PUSCH with transform precoding disabled
Apply the requirements defined in clause 8.2.1.
[bookmark: _Toc21127748][bookmark: _Toc29811957][bookmark: _Toc36817509][bookmark: _Toc37260431][bookmark: _Toc37267819][bookmark: _Toc44712425][bookmark: _Toc45893737][bookmark: _Toc53178451][bookmark: _Toc53178902][bookmark: _Toc61179140][bookmark: _Toc61179610][bookmark: _Toc67916906][bookmark: _Toc74663527][bookmark: _Toc82622068][bookmark: _Toc90422915][bookmark: _Toc106783111][bookmark: _Toc107312002][bookmark: _Toc107419586][bookmark: _Toc107475215][bookmark: _Toc114255808][bookmark: _Toc115186488][bookmark: _Toc123044304][bookmark: _Toc124157943][bookmark: _Toc124259866][bookmark: _Toc130584938][bookmark: _Toc137464594][bookmark: _Toc138884263][bookmark: _Toc145643464][bookmark: _Toc155472298][bookmark: _Toc155777187][bookmark: _Toc161668519]11.2.1.2	Requirements for PUSCH with transform precoding enabled
Apply the requirements defined in clause 8.2.2.
[bookmark: _Toc44712428][bookmark: _Toc45893740][bookmark: _Toc53178454][bookmark: _Toc53178905][bookmark: _Toc61179143][bookmark: _Toc61179613][bookmark: _Toc67916909][bookmark: _Toc74663530][bookmark: _Toc82622071][bookmark: _Toc90422918][bookmark: _Toc106783114][bookmark: _Toc107312005][bookmark: _Toc107419589][bookmark: _Toc107475218][bookmark: _Toc114255811][bookmark: _Toc115186491][bookmark: _Toc123044305][bookmark: _Toc124157944][bookmark: _Toc124259867][bookmark: _Toc130584939][bookmark: _Toc137464595][bookmark: _Toc138884264][bookmark: _Toc145643465][bookmark: _Toc155472299][bookmark: _Toc155777188][bookmark: _Toc161668520]11.2.1.3	Requirements for UL timing adjustment
Apply the requirements defined in clause 8.2.3.
[bookmark: _Toc61179145][bookmark: _Toc61179615][bookmark: _Toc67916911][bookmark: _Toc74663532][bookmark: _Toc82622073][bookmark: _Toc90422920][bookmark: _Toc106783116][bookmark: _Toc107312007][bookmark: _Toc107419591][bookmark: _Toc107475220][bookmark: _Toc114255813][bookmark: _Toc115186493][bookmark: _Toc123044306][bookmark: _Toc124157945][bookmark: _Toc124259868][bookmark: _Toc130584940][bookmark: _Toc137464596][bookmark: _Toc138884265][bookmark: _Toc145643466][bookmark: _Toc155472300][bookmark: _Toc155777189][bookmark: _Toc161668521]11.2.1.4	Requirements for PUSCH repetition Type A
Apply the requirements defined in clause 8.2.4.
11.2.2	Requirements for SAN type 2-O
[bookmark: _Toc21127751][bookmark: _Toc29811960][bookmark: _Toc36817512][bookmark: _Toc37260435][bookmark: _Toc37267823][bookmark: _Toc44712430][bookmark: _Toc45893742][bookmark: _Toc53178456][bookmark: _Toc53178907][bookmark: _Toc61179149][bookmark: _Toc61179619][bookmark: _Toc67916915][bookmark: _Toc74663536][bookmark: _Toc82622079][bookmark: _Toc90422926][bookmark: _Toc106783122][bookmark: _Toc107312013][bookmark: _Toc107419597][bookmark: _Toc107475226][bookmark: _Toc114255819][bookmark: _Toc115186499][bookmark: _Toc123049329][bookmark: _Toc123052251][bookmark: _Toc123054720][bookmark: _Toc123717823][bookmark: _Toc124157399][bookmark: _Toc124266803][bookmark: _Toc131596161][bookmark: _Toc131741159][bookmark: _Toc131766693][bookmark: _Toc138837915][bookmark: _Toc156567737]11.2.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21127752][bookmark: _Toc29811961][bookmark: _Toc36817513][bookmark: _Toc37260436][bookmark: _Toc37267824][bookmark: _Toc44712431][bookmark: _Toc45893743][bookmark: _Toc53178457][bookmark: _Toc53178908][bookmark: _Toc61179150][bookmark: _Toc61179620][bookmark: _Toc67916916][bookmark: _Toc74663537][bookmark: _Toc82622080][bookmark: _Toc90422927][bookmark: _Toc106783123][bookmark: _Toc107312014][bookmark: _Toc107419598][bookmark: _Toc107475227][bookmark: _Toc114255820][bookmark: _Toc115186500][bookmark: _Toc123049330][bookmark: _Toc123052252][bookmark: _Toc123054721][bookmark: _Toc123717824][bookmark: _Toc124157400][bookmark: _Toc124266804][bookmark: _Toc131596162][bookmark: _Toc131741160][bookmark: _Toc131766694][bookmark: _Toc138837916][bookmark: _Toc156567738]11.2.2.1.1	General
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 retransmissions.
Table 11.2.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	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 symbols
	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
	NID=0, nSCID =0

	Time domain
resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
resource
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
configuration
	Frequency density (KPT-RS)
	Disabled

	
	Time density (LPT-RS)
	Disabled



[bookmark: _Toc21127753][bookmark: _Toc29811962][bookmark: _Toc36817514][bookmark: _Toc37260437][bookmark: _Toc37267825][bookmark: _Toc44712432][bookmark: _Toc45893744][bookmark: _Toc53178458][bookmark: _Toc53178909][bookmark: _Toc61179151][bookmark: _Toc61179621][bookmark: _Toc67916917][bookmark: _Toc74663538][bookmark: _Toc82622081][bookmark: _Toc90422928][bookmark: _Toc106783124][bookmark: _Toc107312015][bookmark: _Toc107419599][bookmark: _Toc107475228][bookmark: _Toc114255821][bookmark: _Toc115186501][bookmark: _Toc123049331][bookmark: _Toc123052253][bookmark: _Toc123054722][bookmark: _Toc123717825][bookmark: _Toc124157401][bookmark: _Toc124266805][bookmark: _Toc131596163][bookmark: _Toc131741161][bookmark: _Toc131766695][bookmark: _Toc138837917][bookmark: _Toc156567739]11.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.1.2-1 at the given SNR for 1Tx.
Table 11.2.2.1.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz channel bandwidth, 120 kHz SCS in FR2-NTN
	[bookmark: _Hlk165997122]Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex D)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-1
	pos1
	[0.0]

	
	
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A6-1
	pos1
	[8.9]

	
	2
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-1
	pos1
	[-3.4]

	
	
	Normal
	NTN-TDLC5-1200 Low
	70%
	G-FR2-NTN-A6-1
	pos1
	[5.5]



[bookmark: _Toc21127754][bookmark: _Toc29811963][bookmark: _Toc36817515][bookmark: _Toc37260438][bookmark: _Toc37267826][bookmark: _Toc44712433][bookmark: _Toc45893745][bookmark: _Toc53178459][bookmark: _Toc53178910][bookmark: _Toc61179152][bookmark: _Toc61179622][bookmark: _Toc67916918][bookmark: _Toc74663539][bookmark: _Toc82622082][bookmark: _Toc90422929][bookmark: _Toc106783125][bookmark: _Toc107312016][bookmark: _Toc107419600][bookmark: _Toc107475229][bookmark: _Toc114255822][bookmark: _Toc115186502][bookmark: _Toc123049332][bookmark: _Toc123052254][bookmark: _Toc123054723][bookmark: _Toc123717826][bookmark: _Toc124157402][bookmark: _Toc124266806][bookmark: _Toc131596164][bookmark: _Toc131741162][bookmark: _Toc131766696][bookmark: _Toc138837918][bookmark: _Toc156567740]11.2.2.2	Requirements for PUSCH with transform precoding enabled
[bookmark: _Toc21127755][bookmark: _Toc29811964][bookmark: _Toc36817516][bookmark: _Toc37260439][bookmark: _Toc37267827][bookmark: _Toc44712434][bookmark: _Toc45893746][bookmark: _Toc53178460][bookmark: _Toc53178911][bookmark: _Toc61179153][bookmark: _Toc61179623][bookmark: _Toc67916919][bookmark: _Toc74663540][bookmark: _Toc82622083][bookmark: _Toc90422930][bookmark: _Toc106783126][bookmark: _Toc107312017][bookmark: _Toc107419601][bookmark: _Toc107475230][bookmark: _Toc114255823][bookmark: _Toc115186503][bookmark: _Toc123049333][bookmark: _Toc123052255][bookmark: _Toc123054724][bookmark: _Toc123717827][bookmark: _Toc124157403][bookmark: _Toc124266807][bookmark: _Toc131596165][bookmark: _Toc131741163][bookmark: _Toc131766697][bookmark: _Toc138837919][bookmark: _Toc156567741]11.2.2.2.1	General
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 retransmissions.
Table 11.2.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	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 symbols
	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
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain resource
	RB assignment
	30 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Frequency density (KPT-RS)
	Disabled

	
	Time density (LPT-RS)
	Disabled



[bookmark: _Toc21127756][bookmark: _Toc29811965][bookmark: _Toc36817517][bookmark: _Toc37260440][bookmark: _Toc37267828][bookmark: _Toc44712435][bookmark: _Toc45893747][bookmark: _Toc53178461][bookmark: _Toc53178912][bookmark: _Toc61179154][bookmark: _Toc61179624][bookmark: _Toc67916920][bookmark: _Toc74663541][bookmark: _Toc82622084][bookmark: _Toc90422931][bookmark: _Toc106783127][bookmark: _Toc107312018][bookmark: _Toc107419602][bookmark: _Toc107475231][bookmark: _Toc114255824][bookmark: _Toc115186504][bookmark: _Toc123049334][bookmark: _Toc123052256][bookmark: _Toc123054725][bookmark: _Toc123717828][bookmark: _Toc124157404][bookmark: _Toc124266808][bookmark: _Toc131596166][bookmark: _Toc131741164][bookmark: _Toc131766698][bookmark: _Toc138837920][bookmark: _Toc156567742]11.2.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.2.2-1 at the given SNR for 1Tx.
Table 11.2.2.2.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz Channel Bandwidth, 120 kHz SCS in FR2-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex D)
	Fraction of maximum throughput
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-2
	pos1
	[0.1]

	
	2
	Normal
	NTN-TDLC5-1200 Low
	70 %
	G-FR2-NTN-A5-2
	pos1
	[-3.2]



[bookmark: _Toc67916927][bookmark: _Toc74663548][bookmark: _Toc82622091][bookmark: _Toc90422938][bookmark: _Toc106783134][bookmark: _Toc107312025][bookmark: _Toc107419609][bookmark: _Toc107475238][bookmark: _Toc114255831][bookmark: _Toc115186511][bookmark: _Toc123049341][bookmark: _Toc123052263][bookmark: _Toc123054732][bookmark: _Toc123717835][bookmark: _Toc124157411][bookmark: _Toc124266815][bookmark: _Toc131596173][bookmark: _Toc131741171][bookmark: _Toc131766705][bookmark: _Toc138837927][bookmark: _Toc156567749]11.2.2.3	Requirements for PUSCH repetition Type A
[bookmark: _Toc67916928][bookmark: _Toc74663549][bookmark: _Toc82622092][bookmark: _Toc90422939][bookmark: _Toc106783135][bookmark: _Toc107312026][bookmark: _Toc107419610][bookmark: _Toc107475239][bookmark: _Toc114255832][bookmark: _Toc115186512][bookmark: _Toc123049342][bookmark: _Toc123052264][bookmark: _Toc123054733][bookmark: _Toc123717836][bookmark: _Toc124157412][bookmark: _Toc124266816][bookmark: _Toc131596174][bookmark: _Toc131741172][bookmark: _Toc131766706][bookmark: _Toc138837928][bookmark: _Toc156567750]11.2.2.3.1	General
The performance requirement of PUSCH is determined by a maximum block error rate (BLER) for a given SNR. The BLER is defined as the probability of incorrectly decoding the PUSCH information when the PUSCH information is sent. The performance requirements assume HARQ retransmissions.
Table 11.2.2.3.1-1: Test parameters for testing PUSCH repetition Type A
	Parameter
	Value

	Transform precoding
	Disabled

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 3, 0, 3 [Note 1]

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	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
	NID=0, nSCID =0

	Time domain resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	
	PUSCH aggregation factor
	n2

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Frequency density (KPT-RS)
	Disabled

	
	Time density (LPT-RS)
	Disabled

	NOTE 1:	The effective RV sequence is {0,2,3,1} with slot aggregation
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The BLER shall be equal to or smaller than the required target BLER for the FRCs stated in tables 11.2.2.3.2-1 at the given SNR for 1Tx.
Table 11.2.2.3.2-1: Minimum requirements for PUSCH, TypeB, 50 MHz channel bandwidth, 120 kHz SCS in FR2-NTN
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex D)
	Target BLER
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	1
	Normal
	NTN-TDLC5-1200 Low
	1% (Note1)
	G-FR2-NTN-A3A-3
	Pos1
	TBD

	
	2
	Normal
	NTN-TDLC5-1200 Low
	1% (Note1)
	G-FR2-NTN-A3A-3
	Pos1
	TBD

	NOTE 1:	BLER is defined as residual BLER, i.e. ratio of incorrectly received transport blocks/sent transport blocks, independently of the number of HARQ transmission(s) for each transport block
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