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START OF 1st CHANGE
[bookmark: _Toc13080270][bookmark: _Toc18916180][bookmark: _Toc53185421][bookmark: _Toc53185797][bookmark: _Toc57820282][bookmark: _Toc57821209][bookmark: _Toc61183485][bookmark: _Toc61183879][bookmark: _Toc61184271][bookmark: _Toc61184663][bookmark: _Toc61185053]8	Conducted performance requirements
Void
[bookmark: _Toc13080328][bookmark: _Toc18916182][bookmark: _Toc53185423][bookmark: _Toc53185799][bookmark: _Toc57820284][bookmark: _Toc57821211][bookmark: _Toc61183487][bookmark: _Toc61183881][bookmark: _Toc61184273][bookmark: _Toc61184665][bookmark: _Toc61185055]8.2.3	CSI reporting requirements
[bookmark: _Toc53185425][bookmark: _Toc53185801][bookmark: _Toc57820286][bookmark: _Toc57821213][bookmark: _Toc61183489][bookmark: _Toc61183883][bookmark: _Toc61184275][bookmark: _Toc61184667][bookmark: _Toc61185057]8.2.3.1	Performacne requirements for CQI reporting
[bookmark: _Toc53185429][bookmark: _Toc53185805][bookmark: _Toc57820290][bookmark: _Toc57821217][bookmark: _Toc61183493][bookmark: _Toc61183887][bookmark: _Toc61184279][bookmark: _Toc61184671][bookmark: _Toc61185061]8.2.3.1.1	CQI reporting under AWGN conditions
8.2.3.1.1.1	General
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Table 8.2.3.1.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

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

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Beamforming Model
	
	As specified in Annex TBA

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table TBA

	
	
	

	Note 1: The same requirements are applicable for FDD and TDD with different UL-DL pattern.



8.2.3.1.1.2	Minimum requirement for periodic CQI reporting
For the parameters specified in Table 8.TBA.1.1.2-1, and using the downlink physical channels specified in Annex TBA, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
Table 8.2.3.1.1.2-1: Minimum requirements
	Number of Tx Antennas
	Number of Rx Antennas
	SNR, dB

	
	
	Test 1
	Test 2

	2
	2
	8, 9
	14, 15 

	
	4
	5, 6
	11, 12






END OF 1st CHANGE


START OF 2nd CHANGE
[bookmark: _Toc53185578][bookmark: _Toc53185954][bookmark: _Toc57820440][bookmark: _Toc57821367][bookmark: _Toc61183643][bookmark: _Toc61184037][bookmark: _Toc61184429][bookmark: _Toc61184821][bookmark: _Toc61185211]11	Radiated performance requirements
Void
[bookmark: _Toc21127741][bookmark: _Toc29811950][bookmark: _Toc36817502][bookmark: _Toc37260424][bookmark: _Toc37267812][bookmark: _Toc44712418][bookmark: _Toc45893730][bookmark: _Toc53178444][bookmark: _Toc53178895][bookmark: _Toc61179133][bookmark: _Toc61179603]11.1	IAB-DU performance requirements
11.1.1	General
[bookmark: _Toc21127742][bookmark: _Toc29811951][bookmark: _Toc36817503][bookmark: _Toc37260425][bookmark: _Toc37267813][bookmark: _Toc44712419][bookmark: _Toc45893731][bookmark: _Toc53178445][bookmark: _Toc53178896][bookmark: _Toc61179134][bookmark: _Toc61179604]11.1.1.1	Scope and definitions
Radiated performance requirements specify the ability of the IAB type 1-O or IAB type 2-O to correctly demodulate radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the IAB are specified for the fixed reference channels defined in annex A and the propagation conditions in annex G. The requirements only apply to those FRCs that are supported by the IAB.
The radiated performance requirements for IAB type 1-O and for the IAB 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 IAB, with the required SNR applied separately per polarization.
NOTE 1:	The IAB can support more than 2 demodulation branches, however OTA conformance testing can only be performed for 1 or 2 demodulation branches.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a IAB supporting CA are defined in terms of single carrier requirements.
For IAB 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 2:	IAB 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.
In tests performed with signal generators a synchronization signal may be provided from the IAB 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 energy in a slot on a RIB.
[bookmark: _Toc21127743]N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot on a RIB.
[bookmark: _Toc29811952][bookmark: _Toc36817504][bookmark: _Toc37260426][bookmark: _Toc37267814][bookmark: _Toc44712420][bookmark: _Toc45893732][bookmark: _Toc53178446][bookmark: _Toc53178897][bookmark: _Toc61179135][bookmark: _Toc61179605]11.1.1.2	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the IAB type 1-O, or the IAB 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 IAB type 1-O, or the IAB 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]11.1.2	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]11.1.2.1	Requirements for IAB type 1-O
[bookmark: _Toc21127747][bookmark: _Toc29811956][bookmark: _Toc36817508][bookmark: _Toc37260430][bookmark: _Toc37267818][bookmark: _Toc44712424][bookmark: _Toc45893736][bookmark: _Toc53178450][bookmark: _Toc53178901][bookmark: _Toc61179139][bookmark: _Toc61179609]11.1.2.1.1	Requirements for PUSCH with transform precoding disabled
Apply the requirements defined in clause 8.1.2.1 for 2Rx.
[bookmark: _Toc21127748][bookmark: _Toc29811957][bookmark: _Toc36817509][bookmark: _Toc37260431][bookmark: _Toc37267819][bookmark: _Toc44712425][bookmark: _Toc45893737][bookmark: _Toc53178451][bookmark: _Toc53178902][bookmark: _Toc61179140][bookmark: _Toc61179610]11.1.2.1.2	Requirements for PUSCH with transform precoding enabled
Apply the requirements defined in clause 8.1.2.2 for 2Rx.
[bookmark: _Toc21127749][bookmark: _Toc29811958][bookmark: _Toc36817510][bookmark: _Toc37260432][bookmark: _Toc37267820][bookmark: _Toc44712426][bookmark: _Toc45893738][bookmark: _Toc53178452][bookmark: _Toc53178903][bookmark: _Toc61179141][bookmark: _Toc61179611]11.1.2.1.3	Requirements for UCI multiplexed on PUSCH
Apply the requirements defined in clause 8.1.2.3 for 2Rx.
[bookmark: _Toc44712428][bookmark: _Toc45893740][bookmark: _Toc53178454][bookmark: _Toc53178905][bookmark: _Toc61179143][bookmark: _Toc61179613]11.1.2.1.5	Requirements for UL timing adjustment
Apply the requirements defined in clause 8.1.2.4 for 2Rx.
[bookmark: _Toc21127750][bookmark: _Toc29811959][bookmark: _Toc36817511][bookmark: _Toc37260434][bookmark: _Toc37267822][bookmark: _Toc44712429][bookmark: _Toc45893741][bookmark: _Toc53178455][bookmark: _Toc53178906][bookmark: _Toc61179148][bookmark: _Toc61179618]11.1.2.2	Requirements for IAB 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]11.1.2.2.1	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]11.1.2.2.1.1	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 11.1.2.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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
	pos0, 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}, {0, 1}

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

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled

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



[bookmark: _Toc21127753][bookmark: _Toc29811962][bookmark: _Toc36817514][bookmark: _Toc37260437][bookmark: _Toc37267825][bookmark: _Toc44712432][bookmark: _Toc45893744][bookmark: _Toc53178458][bookmark: _Toc53178909][bookmark: _Toc61179151][bookmark: _Toc61179621]11.1.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.1.2.2.1.2-1 to 11.1.2.2.1.2-5 at the given SNR for 1Tx and for 2Tx two-layer spatial multiplexing transmission.
Table 11.1.2.2.1.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	-2.0

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	-2.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	 pos0
	Yes
	12.0

	
	
	
	
	
	
	
	No
	11.5

	
	
	
	
	
	G-FR2-A4-11
	 pos1
	Yes
	10.7

	
	
	
	
	
	
	
	No
	10.7

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	G-FR2-A5-6
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.9

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	 pos0
	No
	1.5

	
	
	
	
	
	G-FR2-A3-18
	 pos1
	No
	1.2

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-1
	pos0
	Yes
	15.2

	
	
	
	
	
	
	
	No
	14.3

	
	
	
	
	
	G-FR2-A7-6
	 pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.0



Table 11.1.2.2.1.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-2
	pos0
	No
	-2.1

	
	
	
	
	
	G-FR2-A3-14
	pos1
	No
	-2.4

	
	
	
	TDLA30-300 Low
	70 %
	G-FR2-A4-2
	pos0
	Yes
	12.2

	
	
	
	
	
	
	
	No
	11.2

	
	
	
	
	
	G-FR2-A4-12
	pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.6

	
	
	
	TDLA30-75 Low
	70 %
	G-FR2-A5-2
	pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	G-FR2-A5-7
	pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	2
	
	
	TDLA30-300 Low
	70 %
	G-FR2-A3-7
	pos0
	No
	1.5

	
	
	
	
	
	G-FR2-A3-19
	pos1
	No
	1.2

	
	
	
	TDLA30-300 Low
	70 %
	G-FR2-A7-2
	pos0
	Yes
	16.0

	
	
	
	
	
	
	
	No
	14.9

	
	
	
	
	
	G-FR2-A7-7
	pos1
	Yes
	13.8

	
	
	
	
	
	
	
	No
	13.1



Table 11.1.2.2.1.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-3
	 pos0
	No
	-1.8

	
	
	
	
	
	G-FR2-A3-15
	 pos1
	No
	-2.1

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-3
	 pos0
	Yes
	11.6

	
	
	
	
	
	
	
	No
	10.9

	1
	
	
	
	
	G-FR2-A4-13
	 pos1
	Yes
	10.9

	
	
	
	
	
	
	
	No
	10.5

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-3
	 pos0
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.1

	
	
	
	
	
	G-FR2-A5-8
	 pos1
	Yes
	13.2

	
	
	
	
	
	
	
	No
	13.0

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-8
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR2-A3-20
	 pos1
	No
	1.3

	2
	
	Normal
	TDLA30-300 Low
	70 %
	 G-FR2-A7-3
	 pos0
	Yes
	14.2

	
	
	
	
	
	
	
	No
	13.6

	
	
	
	
	
	G-FR2-A7-8
	 pos1
	Yes
	13.9

	
	
	
	
	
	
	
	
	



Table 11.1.2.2.1.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, 100 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position 
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-4
	 pos0
	No
	-2.4

	
	
	
	
	
	G-FR2-A3-16
	 pos1
	No
	-2.5

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-4
	 pos0
	Yes
	11.9

	
	
	
	
	
	
	
	No
	10.5

	1
	
	
	
	
	G-FR2-A4-14
	 pos1
	Yes
	11.1

	
	
	
	
	
	
	
	No
	10.5

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-4
	 pos0
	Yes
	13.5

	
	
	
	
	
	
	
	No
	12.9

	
	
	
	
	
	G-FR2-A5-9
	 pos1
	Yes
	13.4

	
	
	
	
	
	
	
	No
	12.8

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-9
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR21-A3-21
	 pos1
	No
	1.2

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A7-4
	pos0
	Yes
	[13.9]

	
	
	
	
	
	
	
	No
	[13.2]

	
	
	
	
	
	G-FR2-A7-9
	pos1
	Yes
	[13.5]

	
	
	
	
	
	
	
	No
	[12.9]



Table 11.1.2.2.1.2-5: Minimum requirements for PUSCH with 70% of maximum throughput, 200 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5
	 pos0
	No
	-2.1

	
	
	
	
	
	G-FR2-A3-17
	 pos1
	No
	-2.4

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5
	 pos0
	Yes
	11.3

	
	
	
	
	
	
	
	No
	10.9

	1
	
	
	
	
	G-FR2-A4-15
	 pos1
	Yes
	11.2

	
	
	
	
	
	
	
	No
	10.7

	
	2
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5
	 pos0
	Yes
	14.1

	
	
	
	
	
	
	
	No
	13.4

	
	
	
	
	
	G-FR2-A5-10
	 pos1
	Yes
	13.7

	
	
	
	
	
	
	
	No
	13.3

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10
	 pos0
	No
	1.4

	
	
	
	
	
	G-FR2-A3-22
	 pos1
	No
	1.1

	2
	
	Normal
	TDLA30-300 Low
	70 %
	 G-FR2-A7-5
	 pos0
	Yes
	14.0

	
	
	
	
	
	
	
	No
	13.3

	
	
	
	
	
	 G-FR2-A7-10
	 pos1
	Yes
	13.6

	
	
	
	
	
	
	
	No
	13.0



[bookmark: _Toc21127754][bookmark: _Toc29811963][bookmark: _Toc36817515][bookmark: _Toc37260438][bookmark: _Toc37267826][bookmark: _Toc44712433][bookmark: _Toc45893745][bookmark: _Toc53178459][bookmark: _Toc53178910][bookmark: _Toc61179152][bookmark: _Toc61179622]11.1.2.2.2	Requirements for PUSCH with transform precoding enabled
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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 11.1.2.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Default TDD UL-DL pattern (Note 1)
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	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
	pos0, 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
	PUSCH mapping type
	B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	10 

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

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Not configured

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



[bookmark: _Toc21127756][bookmark: _Toc29811965][bookmark: _Toc36817517][bookmark: _Toc37260440][bookmark: _Toc37267828][bookmark: _Toc44712435][bookmark: _Toc45893747][bookmark: _Toc53178461][bookmark: _Toc53178912][bookmark: _Toc61179154][bookmark: _Toc61179624]11.1.2.2.2.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.1.2.2.2.2-1 to 11.1.2.2.2.2-2 at the given SNR.
Table 11.1.2.2.2.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz Channel Bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-11
	pos0
	-1.8

	
	
	
	
	
	G-FR2-A3-23
	pos1
	-1.9



Table 11.1.2.2.2.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	Fraction of  maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-12
	pos0
	-1.8 

	
	
	
	
	
	G-FR2-A3-24
	pos1
	-1.9
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In the tests for UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information, and there is no HACK/ACK information transmitted.
The CSI part 1 block error probability (BLER) is defined as the probability of incorrectly decoding the CSI part 1 information when the CSI part 1 information is sent as follow:
	
where:
-	#(false CSI part 1) denotes the number of incorrectly decoded CSI part 1 information transmitted occasions
-	#(CSI part 1) denotes the number of CSI part 1information transmitted occasions.
The CSI part 2 block error probability is defined as the probability of incorrectly decoding the CSI part 2 information when the CSI part 2 information is sent as follows:
	
where:
-	#(false CSI part 2) denotes the number of incorrectly decoded CSI part 2 information transmitted occasions
-	#(CSI part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per slot is defined for two cases as follows:
-	5 bits in CSI part 1, 2 bits in CSI part 2
-	20 bits in CSI part 1, 20 bits in CSI part 2
The 7bits UCI case is further defined with the bitmap [c0 c1 c2 c3 c4] = [0 1 0 1 0] for CSI part 1 information, where c0 is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.
The 40bits UCI information case is assumed random information bits selection.
In both tests, PUSCH data, CSI part 1 and CSI part 2 information are transmitted simultaneously.
Table 11.1.2.2.3.1-1: Test parameters for testing UCI multiplexed on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120 kHz SCS:
3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos0,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
	PUSCH mapping type
	B

	resource 
	Start symbol
	0

	assignment
	Allocation length
	10

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	PT-RS
	Disabled,
	Enabled

	configuration
	Frequency density (KPT-RS)
	N/A.
	2

	
	Time density (LPT-RS)
	N/A.
	1

	
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2},{20,20}

	
	scaling
	1

	UCI
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping
	Disabled

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



[bookmark: _Toc21127759][bookmark: _Toc29811968][bookmark: _Toc36817520][bookmark: _Toc37260443][bookmark: _Toc37267831][bookmark: _Toc44712438][bookmark: _Toc45893750][bookmark: _Toc53178464][bookmark: _Toc53178915][bookmark: _Toc61179157][bookmark: _Toc61179627]11.1.2.2.3.2	Minimum requirements
The CSI part 1 block error probability shall not exceed 0.1% at the SNR given in table 11.1.2.2.3.2-1 and table 11.1.2.2.3.2-2. The CSI part 2 block error probability shall not exceed 1% at the SNR given in table 11.1.2.2.3.2-3 and table 11.1.2.2.3.2-4.
Table 11.1.2.2.3.2-1: Minimum requirements for UCI multiplexed on PUSCH, Type B, with PT-RS, CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	G-FR2-A4-3
	7.2

	1
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	G-FR2-A4-3
	5.8

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	G-FR2-A4-13
	7.8

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	G-FR2-A4-13
	5.9



Table 11.1.2.2.3.2-2: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 1, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos0
	G-FR2-A4-3
	7.1

	1
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos0
	G-FR2-A4-3
	5.8

	
	2
	Normal
	TDLA30-300 LOW
	7(5,2)
	pos1
	G-FR2-A4-13
	7.3

	
	2
	Normal
	TDLA30-300 LOW
	40(20,20)
	pos1
	G-FR2-A4-13
	5.5



Table 11.1.2.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type B, with PTRS, CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)

	SNR
(dB)

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	G-FR2-A4-3
	1.1

	1
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	G-FR2-A4-3
	4.0

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	G-FR2-A4-13
	1.3

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	G-FR2-A4-13
	4.0



Table 11.1.2.2.3.2-3: Minimum requirements for UCI multiplexed on PUSCH, Type B, with PTRS, CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)

	SNR
(dB)

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	G-FR2-A4-3
	1.1

	1
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	G-FR2-A4-3
	4.0

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	G-FR2-A4-13
	1.3

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	G-FR2-A4-13
	4.0



Table 11.1.2.2.3.2-4: Minimum requirements for UCI multiplexed on PUSCH, Type B, Without PTRS,  CSI part 2, 50 MHz Channel Bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBA)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR
(dB)

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos0
	G-FR2-A4-3
	1.1

	1
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos0
	G-FR2-A4-3
	3.9

	
	2
	Normal
	TDLA30-300 Low
	7(5,2)
	pos1
	G-FR2-A4-13
	1.2

	
	2
	Normal
	TDLA30-300 Low
	40(20,20)
	pos1
	G-FR2-A4-13
	3.7


[bookmark: _Toc21127760][bookmark: _Toc29811969][bookmark: _Toc36817521][bookmark: _Toc37260444][bookmark: _Toc37267832][bookmark: _Toc44712439][bookmark: _Toc45893751][bookmark: _Toc53178465][bookmark: _Toc53178916]
[bookmark: _Toc61179161][bookmark: _Toc61179631]11.1.3	Performance requirements for PUCCH
[bookmark: _Toc21127761][bookmark: _Toc29811970][bookmark: _Toc36817522][bookmark: _Toc37260445][bookmark: _Toc37267833][bookmark: _Toc44712440][bookmark: _Toc45893752][bookmark: _Toc53178466][bookmark: _Toc53178917][bookmark: _Toc61179162][bookmark: _Toc61179632]11.1.3.1	Requirements for IAB type 1-O
[bookmark: _Toc21127762][bookmark: _Toc29811971][bookmark: _Toc36817523][bookmark: _Toc37260446][bookmark: _Toc37267834][bookmark: _Toc44712441][bookmark: _Toc45893753][bookmark: _Toc53178467][bookmark: _Toc53178918][bookmark: _Toc61179163][bookmark: _Toc61179633]11.1.3.1.1	DTX to ACK probability
Apply the requirements defined in clause 8.1.3.1
[bookmark: _Toc21127763][bookmark: _Toc29811972][bookmark: _Toc36817524][bookmark: _Toc37260447][bookmark: _Toc37267835][bookmark: _Toc44712442][bookmark: _Toc45893754][bookmark: _Toc53178468][bookmark: _Toc53178919][bookmark: _Toc61179164][bookmark: _Toc61179634]11.1.3.1.2	Performance requirements for PUCCH format 0
Apply the requirements defined in clause 8.1.3.2 for 2 Rx.
[bookmark: _Toc21127764][bookmark: _Toc29811973][bookmark: _Toc36817525][bookmark: _Toc37260448][bookmark: _Toc37267836][bookmark: _Toc44712443][bookmark: _Toc45893755][bookmark: _Toc53178469][bookmark: _Toc53178920][bookmark: _Toc61179165][bookmark: _Toc61179635][bookmark: _Hlk531179956]11.1.3.1.3	Performance requirements for PUCCH format 1
Apply the requirements defined in sub-clause 8.1.3.3 for 2Rx.
[bookmark: _Toc21127765][bookmark: _Toc29811974][bookmark: _Toc36817526][bookmark: _Toc37260449][bookmark: _Toc37267837][bookmark: _Toc44712444][bookmark: _Toc45893756][bookmark: _Toc53178470][bookmark: _Toc53178921][bookmark: _Toc61179166][bookmark: _Toc61179636]11.1.3.1.4	Performance requirements for PUCCH format 2
Apply the requirements defined in clause 8.1.3.4 for 2Rx.
[bookmark: _Toc21127766][bookmark: _Toc29811975][bookmark: _Toc36817527][bookmark: _Toc37260450][bookmark: _Toc37267838][bookmark: _Toc44712445][bookmark: _Toc45893757][bookmark: _Toc53178471][bookmark: _Toc53178922][bookmark: _Toc61179167][bookmark: _Toc61179637]11.1.3.1.5 Performance requirements for PUCCH format 3
Apply the requirements defined in clause 8.1.3.5 for 2Rx.
[bookmark: _Toc21127767][bookmark: _Toc29811976][bookmark: _Toc36817528][bookmark: _Toc37260451][bookmark: _Toc37267839][bookmark: _Toc44712446][bookmark: _Toc45893758][bookmark: _Toc53178472][bookmark: _Toc53178923][bookmark: _Toc61179168][bookmark: _Toc61179638]11.1.3.1.6 Performance requirements for PUCCH format 4
Apply the requirements defined in clause 8.1.3.6 for 2Rx.
11.1.3.1.7 Performance requirements for multi-slot PUCCH
Apply the requirements defined in clause 8.1.3.7 for 2Rx.
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[bookmark: _Toc21127769][bookmark: _Toc29811978][bookmark: _Toc36817530][bookmark: _Toc37260453][bookmark: _Toc37267841][bookmark: _Toc44712448][bookmark: _Toc45893760][bookmark: _Toc53178474][bookmark: _Toc53178925][bookmark: _Toc61179170][bookmark: _Toc61179640]11.1.3.2.1	DTX to ACK probability
Apply the requirements defined in clause 8.1.3.1.
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
Table 11.1.3.2.2.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols



The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
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The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.3.2.2.2-1 and in table 11.1.3.2.2.2-2.
Table 11.1.3.2.2.2-1: Minimum requirements for PUCCH format 0 and 60 kHz SCS
	Number
	Number of
	Propagation conditions and
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	demodulation branches
	correlation matrix (Annex TBA)
	OFDM symbols
	50 MHz
	100 MHz

	1
	2
	TDLA30-300 Low
	1
	9.3
	9.0

	
	
	
	2
	4.2
	4.0



Table 11.1.3.2.2.2-2: Minimum requirements for PUCCH format 0 and 120 kHz SCS
	Number
	Number of
	Propagation conditions and
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	demodulation branches
	correlation matrix (Annex TBA)
	OFDM symbols
	50 MHz
	100 MHz
	200 MHz

	1
	2
	TDLA30-300 Low
	1
	9.5
	9.2
	9.7

	
	
	
	2
	4.1
	3.8
	4.0
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The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
	[image: ]
where:
-	[image: ] denotes the total number of NACK bits transmitted
-	[image: ] denotes the number of NACK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits
-	NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Random codeword selection is assumed.
Table 11.1.3.2.3.1.1-1: Test Parameters
	Parameter
	Test

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
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The NACK to ACK probability shall not exceed 0.1% at the SNR given in Table 11.1.3.2.3.1.2-1 and Table 11.1.3.2.3.1.2‑2.
Table 11.1.3.2.3.1.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex TBA)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-1.2
	-4.2



Table 11.1.3.2.3.1.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex TBA)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-3.9
	-3.0
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The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in Table 11.1.3.2.3.1.1-1 are configured. 
The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
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The ACK missed detection probability shall not exceed 1% at the SNR given in Table 11.1.3.2.3.2.2-1 and in Table 11.1.3.2.3.2.2-2.
Table 11.1.3.2.3.2.2-1: Minimum requirements for PUCCH format 1 with 60 kHz SCS
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex TBA)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-3.9
	-4.2



Table 11.1.3.2.3.2.2-2: Minimum requirements for PUCCH format 1 with 120 kHz SCS
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex TBA)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	-4.7
	-4.6
	-4.6



[bookmark: _Toc21127780][bookmark: _Toc29811989][bookmark: _Toc36817541][bookmark: _Toc37260464][bookmark: _Toc37267852][bookmark: _Toc44712459][bookmark: _Toc45893771][bookmark: _Toc53178481][bookmark: _Toc53178932][bookmark: _Toc61179177][bookmark: _Toc61179647]11.1.3.2.4	Performance requirements for PUCCH format 2
[bookmark: _Toc21127781][bookmark: _Toc29811990][bookmark: _Toc36817542][bookmark: _Toc37260465][bookmark: _Toc37267853][bookmark: _Toc44712460][bookmark: _Toc45893772][bookmark: _Toc53178482][bookmark: _Toc53178933][bookmark: _Toc61179178][bookmark: _Toc61179648]11.1.3.2.4.1	ACK missed detection requirements
[bookmark: _Toc21127782][bookmark: _Toc29811991][bookmark: _Toc36817543][bookmark: _Toc37260466][bookmark: _Toc37267854][bookmark: _Toc44712461][bookmark: _Toc45893773]11.1.3.2.4.1.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection requirement only applies to the PUCCH format 2 with 4 UCI bits.
Table 11.1.3.2.4.1.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs-1)

	Number of PRBs
	4

	Number of symbols
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



The transient period as specified in TBA and TBA clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
[bookmark: _Toc21127783][bookmark: _Toc29811992][bookmark: _Toc36817544][bookmark: _Toc37260467][bookmark: _Toc37267855][bookmark: _Toc44712462][bookmark: _Toc45893774]11.1.3.2.4.1.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 11.1.3.2.4.1.2-1 and table 11.1.3.2.4.1.2-2 for 4UCI bits.
Table 11.1.3.2.4.1.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex TBA)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.7
	7.2



Table 11.1.3.2.4.1.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex TBA)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	6.6
	6.3
	6.6



[bookmark: _Toc21127784][bookmark: _Toc29811993][bookmark: _Toc36817545][bookmark: _Toc37260468][bookmark: _Toc37267856][bookmark: _Toc44712463][bookmark: _Toc45893775][bookmark: _Toc53178483][bookmark: _Toc53178934][bookmark: _Toc61179179][bookmark: _Toc61179649]11.1.3.2.4.2	UCI BLER performance requirements
[bookmark: _Toc21127785][bookmark: _Toc29811994][bookmark: _Toc36817546][bookmark: _Toc37260469][bookmark: _Toc37267857][bookmark: _Toc44712464][bookmark: _Toc45893776]11.1.3.2.4.2.1	General
The UCI block error probability (BLER) is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TBA and TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
The UCI performance only applies to the PUCCH format 2 with 22 UCI bits.
Table 11.1.3.2.4.2.1-1: Test Parameters
	Parameter
	Value

	Modulation order
	QSPK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



[bookmark: _Toc21127786][bookmark: _Toc29811995][bookmark: _Toc36817547][bookmark: _Toc37260470][bookmark: _Toc37267858][bookmark: _Toc44712465][bookmark: _Toc45893777]11.1.3.2.4.2.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 11.1.3.2.4.2.2-1 and table 11.1.3.2.4.2.2-2 for 22 UCI bits.
Table 11.1.3.2.4.2.2-1: Minimum requirements for PUCCH format 2 with 60 kHz SCS
	Number of TX
	Number of Demodulation
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth / SNR (dB)

	antennas
	Branches
	
	(Annex TBA)
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	2.6
	1.1



Table 11.1.3.2.4.2.2-2: Minimum requirements for PUCCH format 2 with 120 kHz SCS
	Number
	Number of
	Cyclic
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	Demodulation Branches
	Prefix
	conditions and correlation matrix (Annex TBA)
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	1.2
	1.2
	1.1



[bookmark: _Toc21127787][bookmark: _Toc29811996][bookmark: _Toc36817548][bookmark: _Toc37260471][bookmark: _Toc37267859][bookmark: _Toc44712466][bookmark: _Toc45893778][bookmark: _Toc53178484][bookmark: _Toc53178935][bookmark: _Toc61179180][bookmark: _Toc61179650]11.1.3.2.5	Performance requirements for PUCCH format 3
[bookmark: _Toc21127788][bookmark: _Toc29811997][bookmark: _Toc36817549][bookmark: _Toc37260472][bookmark: _Toc37267860][bookmark: _Toc44712467][bookmark: _Toc45893779][bookmark: _Toc53178485][bookmark: _Toc53178936][bookmark: _Toc61179181][bookmark: _Toc61179651]11.1.3.2.5.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.1.3.2.5.1-1: Test parameters
	Parameter
	Test 1
	Test 2

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0



[bookmark: _Toc21127789][bookmark: _Toc29811998][bookmark: _Toc36817550][bookmark: _Toc37260473][bookmark: _Toc37267861][bookmark: _Toc44712468][bookmark: _Toc45893780][bookmark: _Toc53178486][bookmark: _Toc53178937][bookmark: _Toc61179182][bookmark: _Toc61179652]11.1.3.2.5.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.1.3.2.5.2-1 and Table 11.1.3.2.5.2-2.
Table 11.1.3.2.5.2-1: Required SNR for PUCCH format 3 with 60kHz SCS
	Test Number
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	
	(Annex TBA)
	
	50 MHz
	100 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.6
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.4



Table 8.1.3.2.5.2-2: Required SNR for PUCCH format 3 with 120kHz SCS
	Test Number
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	antennas
	branches
	
	correlation matrix (Annex TBA)
	
	50 MHz
	100 MHz
	200 MHz

	1
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.4
	0.7
	0.7

	
	
	
	
	
	Additional DM-RS
	1.3
	1.4
	0.9

	2
	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	1.1
	2.9
	1.4



[bookmark: _Toc21127790][bookmark: _Toc29811999][bookmark: _Toc36817551][bookmark: _Toc37260474][bookmark: _Toc37267862][bookmark: _Toc44712469][bookmark: _Toc45893781][bookmark: _Toc53178487][bookmark: _Toc53178938][bookmark: _Toc61179183][bookmark: _Toc61179653]11.1.3.2.6	Performance requirements for PUCCH format 4
[bookmark: _Toc21127791][bookmark: _Toc29812000][bookmark: _Toc36817552][bookmark: _Toc37260475][bookmark: _Toc37267863][bookmark: _Toc44712470][bookmark: _Toc45893782][bookmark: _Toc53178488][bookmark: _Toc53178939][bookmark: _Toc61179184][bookmark: _Toc61179654]11.1.3.2.6.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2. 
The transient period as specified in TBA is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC centre, i.e. intra-slot frequency hopping is enabled.
Table 11.1.3.2.6.1-1: Test parameters
	Parameter
	Value

	Modulation order
	QPSK

	First PRB prior to frequency hoppingstartingPRB
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code 
	n0



[bookmark: _Toc21127792][bookmark: _Toc29812001][bookmark: _Toc36817553][bookmark: _Toc37260476][bookmark: _Toc37267864][bookmark: _Toc44712471][bookmark: _Toc45893783][bookmark: _Toc53178489][bookmark: _Toc53178940][bookmark: _Toc61179185][bookmark: _Toc61179655]11.1.3.2.6.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in Table 11.1.3.2.6.2-1 and Table 11.1.3.2.6.2-2.
Table 11.1.3.2.6.2-1: Required SNR for PUCCH format 4 with 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	
	
	
	(Annex TBA)
	
	50 MHz
	100 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	3.0
	2.7

	
	
	
	
	Additional DM-RS
	3.1
	3.5



Table 11.1.3.2.6.2-2: Required SNR for PUCCH format 4 with 120 kHz SCS
	Number of TX 
	Number of demodulation 
	Cyclic Prefix
	Propagation conditions and 
	Additional DM‑RS configuration
	Channel Bandwidth / SNR (dB)

	antennas
	branches
	
	correlation matrix (Annex TBA)
	
	50 MHz
	100 MHz
	200 MHz

	1
	2
	Normal
	TDLA30-300 Low
	No additional DM-RS
	2.8
	2.8
	3.5

	
	
	
	
	Additional DM-RS
	3.6
	3.8
	3.2



[bookmark: _Toc21127793][bookmark: _Toc29812002][bookmark: _Toc36817554][bookmark: _Toc37260477][bookmark: _Toc37267865][bookmark: _Toc44712472][bookmark: _Toc45893784][bookmark: _Toc53178490][bookmark: _Toc53178941][bookmark: _Toc61179186][bookmark: _Toc61179656]11.1.4	Performance requirements for PRACH
[bookmark: _Toc21127794][bookmark: _Toc29812003][bookmark: _Toc36817555][bookmark: _Toc37260478][bookmark: _Toc37267866][bookmark: _Toc44712473][bookmark: _Toc45893785][bookmark: _Toc53178491][bookmark: _Toc53178942][bookmark: _Toc61179187][bookmark: _Toc61179657]11.1.4.1	Requirements for IAB type 1-O
[bookmark: _Toc21127795][bookmark: _Toc29812004][bookmark: _Toc36817556][bookmark: _Toc37260479][bookmark: _Toc37267867][bookmark: _Toc44712474][bookmark: _Toc45893786][bookmark: _Toc53178492][bookmark: _Toc53178943][bookmark: _Toc61179188][bookmark: _Toc61179658]11.1.4.1.1	PRACH False alarm probability
Apply the requirements defined in clause 8.1.4.1 for 2Rx.
[bookmark: _Toc21127796][bookmark: _Toc29812005][bookmark: _Toc36817557][bookmark: _Toc37260480][bookmark: _Toc37267868][bookmark: _Toc44712475][bookmark: _Toc45893787][bookmark: _Toc53178493][bookmark: _Toc53178944][bookmark: _Toc61179189][bookmark: _Toc61179659]11.1.4.1.2	PRACH detection requirements
Apply the requirements defined in clause 8.1.4.2 for 2Rx.
[bookmark: _Toc21127797][bookmark: _Toc29812006][bookmark: _Toc36817558][bookmark: _Toc37260481][bookmark: _Toc37267869][bookmark: _Toc44712476][bookmark: _Toc45893788][bookmark: _Toc53178494][bookmark: _Toc53178945][bookmark: _Toc61179190][bookmark: _Toc61179660]11.1.4.2	Requirements for IAB type 2-O
[bookmark: _Toc21127798][bookmark: _Toc29812007][bookmark: _Toc36817559][bookmark: _Toc37260482][bookmark: _Toc37267870][bookmark: _Toc44712477][bookmark: _Toc45893789][bookmark: _Toc53178495][bookmark: _Toc53178946][bookmark: _Toc61179191][bookmark: _Toc61179661]11.1.4.2.1	PRACH False alarm probability
[bookmark: _Toc21127799][bookmark: _Toc29812008][bookmark: _Toc36817560][bookmark: _Toc37260483][bookmark: _Toc37267871][bookmark: _Toc44712478][bookmark: _Toc45893790][bookmark: _Toc53178496][bookmark: _Toc53178947][bookmark: _Toc61179192][bookmark: _Toc61179662]11.1.4.2.1.1	General
The false alarm requirement is valid for any number of receive antennas, for any channel bandwidth.
The false alarm probability is the conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
[bookmark: _Toc21127800][bookmark: _Toc29812009][bookmark: _Toc36817561][bookmark: _Toc37260484][bookmark: _Toc37267872][bookmark: _Toc44712479][bookmark: _Toc45893791][bookmark: _Toc53178497][bookmark: _Toc53178948][bookmark: _Toc61179193][bookmark: _Toc61179663]11.1.4.2.1.2	Minimum requirement
The false alarm probability shall be less than or equal to 0.1%.
[bookmark: _Toc21127801][bookmark: _Toc29812010][bookmark: _Toc36817562][bookmark: _Toc37260485][bookmark: _Toc37267873][bookmark: _Toc44712480][bookmark: _Toc45893792][bookmark: _Toc53178498][bookmark: _Toc53178949][bookmark: _Toc61179194][bookmark: _Toc61179664]11.1.4.2.2	PRACH detection requirements
[bookmark: _Toc21127802][bookmark: _Toc29812011][bookmark: _Toc36817563][bookmark: _Toc37260486][bookmark: _Toc37267874][bookmark: _Toc44712481][bookmark: _Toc45893793][bookmark: _Toc53178499][bookmark: _Toc53178950][bookmark: _Toc61179195][bookmark: _Toc61179665]11.1.4.2.2.1	General
The probability of detection is the conditional probability of correct detection of the preamble when the signal is present. There are several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. A timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance given in Table 11.1.4.2.2-1.
Table 11.1.4.2.2-1: Time error tolerance
	PRACH 
	PRACH SCS 
	Time error tolerance
(us)

	preamble
	(kHz)
	

	A1, A2, A3, B4,
	60
	0.28

	C0, C2
	120
	0.22



The test preambles for normal mode are listed in table A.6-2 and the test parameter msg1-FrequencyStart is set to 0.
[bookmark: _Toc21127803][bookmark: _Toc29812012][bookmark: _Toc36817564][bookmark: _Toc37260487][bookmark: _Toc37267875][bookmark: _Toc44712482][bookmark: _Toc45893794][bookmark: _Toc53178500][bookmark: _Toc53178951][bookmark: _Toc61179196][bookmark: _Toc61179666]11.1.4.2.2.2	Minimum requirements
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 11.1.4.2.2.2-1 to 11.1.4.2.2.2-2.
Table 11.1.4.2.2.2-1: PRACH missed detection requirements for Normal Mode, 60 kHz SCS
	Number
	Number of
	Propagation
	Frequency 
	SNR (dB)

	of TX antennas
	demodulation branches
	conditions and correlation matrix (Annex TBA)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	TDLA30-300 Low
	4000 Hz
	-1.6
	-3.8
	-4.8
	-6.9
	1.1
	-3.9



Table 11.1.4.2.2.2-2: PRACH missed detection requirements for Normal Mode, 120 kHz SCS
	Number
	Number of
	Propagation
	Frequency 
	SNR (dB)

	of TX antennas
	demodulation branches
	conditions and correlation matrix (Annex TBA)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	TDLA30-300 Low
	4000 Hz
	-1.7
	-4.4
	-5.8
	-7.5
	1.2
	-4.2




END OF 2nd CHANGE

START OF 3rd CHANGE
11.2	IAB-MT performance requirements

11.2.1	General
11.2.1.1	Scope and definitions
11.2.1.2	OTA demodulation branches
11.2.2	Performance requirements for PDSCH
Table 11.2.2-1: Common Test Parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	60 or 120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [TBA] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
10 for CSI-RS resource 2 and 4


	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	4

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

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2
120 kHz SCS: 160 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests


	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, andwith Wideband granularity

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [TBA] for tested channel bandwidth and subcarrier spacing.



Table 11.2.2-2: Number of PRBs in CORESET
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	66
	132
	264
	N.A

	120
	30
	66
	132
	264



11.2.2.1	Requirements for IAB type 1-O
11.2.2.1.1	Requirements for PDSCH with Mapping type A
Apply the requirements defined in clause TBA for 2Rx.
11.2.2.2	Requirements for IAB type 2-O
11.2.2.2.1	Requirements for PDSCH with Mapping type A
11.2.2.2.1.1	General
The performance requirement of PDSCH 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 11.2.2.2.1.1-1: Test Parameters
	Parameter
	Unit
	Value

	Default TDD UL-DL pattern (Note 1)
	
	Default TDD UL-DL pattern (Note 1)

	Active DL BWP index
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	For Test 1-1 and 1-2: 
3 for CSI-RS resource 1 and 3
7 for CSI-RS resource 2 and 4


	
	CSI-RS offset
	Slots
	For Test 1-2: 
82 for CSI-RS resource 1 and 2
83 for CSI-RS resource 3 and 4

	PDCCH configuration
	Number of PDCCH candidates and aggregation levels
	
	1/AL4 for Test 2-3
1/AL8 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in TBA

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	WB for Test 1-1,
2 for other tests

	
	Resource allocation type
	
	Test 2-1: Type 1 with start RB = 30, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 2-1: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8 for Test 1-1, 1-3, 2-2, 2-4
10 for Test 2-1, 2-3, 2-5, 2-6, 3-1
16 for Test 1-2


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex TBA

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


11.2.2.2.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 11.2.2.2.1.2-1 to 11.2.2.2.1.2-2 at the given SNR.
Table 11.2.2.2.1.2-1: Minimum performance for Rank 1 (FRC)
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	FRC
(Annex A)
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	TBA
	100 / 120
	16QAM, 0.48
	TBA
	TDLA30-300
	2x2 ULA Low
	30
	1.7

	1-2
	TBA
	100 / 120
	64QAM, 0.46
	TBA
	TDLA30-300
	2x2 XPL Medium
	70
	12.4



Table 11.2.2.2.1.2-2: Minimum performance for Rank 2 (FRC)
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	FRC
(Annex A)
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-1
	TBA
	100 / 120
	16QAM, 0.48
	TBA
	TDLA30-300
	2x2 ULA Low
	70
	14.4

	2-2
	TBA
	50 / 60
	16QAM, 0.48
	TBA
	TDLA30-75
	2x2 ULA Low
	70
	14.3

	2-3
	TBA
	100 / 120
	64QAM, 0.43
	TBA
	TDLA30-75
	2x2 ULA Low
	70
	18.6



11.2.3	Performance requirements for PDCCH
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
The parameters specified in Table 11.2.3-1 are valid for all PDCCH tests unless otherwise stated.
Table 11.2.3-1: Common test Parameters
	Parameter
	Unit
	Value

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Number of PDCCH candidates
	
	1

	
	Frequency domain resource allocation for CORESET
	
	Start from RB = 0 with contiguous RB allocation

	
	TCI state
	
	TCI state #1

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for beam management
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 8
CSI-RS resource 2: 9

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDCCH & PDCCH DMRS Precoding configuration
	
	Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

	TCI state #0
	Type 1 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

	Note 1:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.



11.2.3.1	Requirements for IAB type 1-O
11.2.3.1.1	1 TX antenna performances
Apply the requirements defined in clause TBA
11.2.3.1.2	2 TX antenna performances
Apply the requirements defined in clause TBA
11.2.3.2	Requirements for IAB type 2-O
11.2.3.2.1	1 TX antenna performances
11.2.3.2.1.1	General
Table 11.2.3.2.1-1: Test Parameters
	Parameter
	Unit
	Value

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1-1
6 for test 1-2

	Interleaver size
	
	3 for test 1-1
2 for test 1-2

	Shift index
	
	0



11.2.3.2.1.2	Minimum requirements
For the parameters specified in Table 11.2.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 11.2.3.2.1.2-1. The downlink physical setup is in accordance with Annex TBA.
Table 11.2.3.2.1.2-1: Minimum performance requirements with 120 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	FRC 
(Annex A)
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	1-1
	100 
	60
	1
	TBA
	2 
	TDLA30-75
	1x2 Low
	1
	6.4

	1-2
	100 
	60
	1
	TBA
	4 
	TDLA30-300
	1x2 Low
	1
	3.0



11.2.3.2.2	2 TX antenna performances
11.2.3.2.2.1	General
Table 11.2.3.2.2-1: Test Parameters
	Parameter
	Unit
	Value

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2

	Interleaver size
	
	3

	Shift index
	
	0



11.2.3.2.2.2	Minimum requirements
For the parameters specified in Table 11.2.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 11.2.3.2.2.2-1. The downlink physical setup is in accordance with Annex TBA.
Table 11.2.3.2.2.2-1: Minimum performance requirements with 120 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	FRC 
(Annex A)
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	2-1
	100 
	60
	1
	TBA
	8 
	TDLA30-75
	2x2 Low
	1
	0.1





END OF 3rd CHANGE
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