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[bookmark: _Toc61178968][bookmark: _Toc61179438][bookmark: _Toc21127601][bookmark: _Toc29811810][bookmark: _Toc36817362][bookmark: _Toc37260284][bookmark: _Toc37267672][bookmark: _Toc44712274][bookmark: _Toc45893587][bookmark: _Toc53178309][bookmark: _Toc53178760][bookmark: _Toc61178011][bookmark: _Toc61178483][bookmark: _Toc67916551][bookmark: _Toc21127578][bookmark: _Toc29811787][bookmark: _Toc36817339][bookmark: _Toc37260261][bookmark: _Toc37267649][bookmark: _Toc44712251][bookmark: _Toc45893564][bookmark: _Toc53178286][bookmark: _Toc53178737][bookmark: _Toc61177988][bookmark: _Toc61178460][bookmark: _Toc21127614][bookmark: _Toc29811823][bookmark: _Toc36817375][bookmark: _Toc37260297][bookmark: _Toc37267685][bookmark: _Toc44712287][bookmark: _Toc45893600][bookmark: _Toc53178320][bookmark: _Toc53178771][bookmark: _Toc61178022][bookmark: _Toc61178494][bookmark: _Toc67916562]#########################   Start of change#1  ############################
8.2.10	Requirements for interlaced PUSCH
[bookmark: _Toc61178969][bookmark: _Toc61179439]8.2.10.1	General
The performance requirement of PUSCH with interlace allocation is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ retransmissions.
Table 8.2.10.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

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

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

	
	DM-RS port(s)
	0

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

	Time domain 
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth.
Frist interlace with RBs 0,10,20,…,100 are allocated for tests with 15kHz and first interlace with RBs 0,5,10,…50 are allocated for tests with 30kHz.

	
	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.



8.2.10.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.10.2-1 to 8.2.10.2-4 at the given SNR. FRCs are defined in annex A.
[bookmark: OLE_LINK21]Table 8.2.10.2-1: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20 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
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-15
	pos1
	TBD



Table 8.2.10.2-2: Minimum requirements for PUSCH with 70% of maximum throughput, Type A, 20 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
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-16
	pos1
	TBD



[bookmark: OLE_LINK36]
Table 8.2.10.2-3: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20 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
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-15
	pos1
	TBD



Table 8.2.10.2-4: Minimum requirements for PUSCH with 70% of maximum throughput, Type B, 20 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
	2
	Normal
	TDLA30-10 Low
	70%
	G-FR1-A5-16
	pos1
	TBD



#########################   End of change#1  ############################
8.3.7	Performance requirements for multi-slot PUCCH
#########################   Start of change#2  ############################
8.3.8	Performance requirements for interlaced PUCCH format 0
[bookmark: _Toc21127579][bookmark: _Toc29811788][bookmark: _Toc36817340][bookmark: _Toc37260262][bookmark: _Toc37267650][bookmark: _Toc44712252][bookmark: _Toc45893565][bookmark: _Toc53178287][bookmark: _Toc53178738][bookmark: _Toc61177989][bookmark: _Toc61178461]8.3.8.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.
The ACK missed detection probability performance requirement only apply to PUCCH format 0 with 1 UCI bit. The UCI information only contain ACK/NACK information.
The 1bit UCI information is further defined with the bitmap as [0].
Table 8.3.8.1-1: Test Parameters
	Parameter
	Test

	Number of UCI information bits
	1

	Number of symbols
	1

	Intra-slot frequency hopping
	N/A 

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13

	Number of interlaces
	1

	Interlace index
	0Note1

	[bookmark: OLE_LINK2]NOTE 1:   RBs 0,10,20,…,90 are allocated for 15kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz SCS 



[bookmark: _Toc21127580][bookmark: _Toc29811789][bookmark: _Toc36817341][bookmark: _Toc37260263][bookmark: _Toc37267651][bookmark: _Toc44712253][bookmark: _Toc45893566][bookmark: _Toc53178288][bookmark: _Toc53178739][bookmark: _Toc61177990][bookmark: _Toc61178462]8.3.8.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.8.2-1 
Table 8.3.8.2-1: Minimum requirements for interlaced PUCCH format 0 with 15 kHz SCS, 20MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	[TBD]



Table 8.3.8.2-2: Minimum requirements for interlaced PUCCH format 0 with 30 kHz SCS, 20MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	Number of
OFDM symbols
	SNR (dB)

	1
	2
	TDLA30-10 Low
	1
	[TBD]



[bookmark: _Toc21127581][bookmark: _Toc29811790][bookmark: _Toc36817342][bookmark: _Toc37260264][bookmark: _Toc37267652][bookmark: _Toc44712254][bookmark: _Toc45893567][bookmark: _Toc53178289][bookmark: _Toc53178740][bookmark: _Toc61177991][bookmark: _Toc61178463]8.3.9	Performance requirements for interlaced PUCCH format 1
[bookmark: _Toc21127582][bookmark: _Toc29811791][bookmark: _Toc36817343][bookmark: _Toc37260265][bookmark: _Toc37267653][bookmark: _Toc44712255][bookmark: _Toc45893568][bookmark: _Toc53178290][bookmark: _Toc53178741][bookmark: _Toc61177992][bookmark: _Toc61178464]8.3.9.1	NACK to ACK requirements
[bookmark: _Toc21127583][bookmark: _Toc29811792][bookmark: _Toc36817344][bookmark: _Toc37260266][bookmark: _Toc37267654][bookmark: _Toc44712256][bookmark: _Toc45893569][bookmark: _Toc53178291][bookmark: _Toc53178742][bookmark: _Toc61177993][bookmark: _Toc61178465]8.3.9.1.1	General
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.
The NACK to ACK detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
Table 8.3.9.1.1-1: Test Parameters
	Parameter
	Test

	Number of information bits
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of interlace
	1

	Interlace index
	0Note1

	[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: _Hlk70092649]NOTE 1:   RBs 0,10,20,…,90 are allocated for 15kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz SCS



[bookmark: _Toc21127584][bookmark: _Toc29811793][bookmark: _Toc36817345][bookmark: _Toc37260267][bookmark: _Toc37267655][bookmark: _Toc44712257][bookmark: _Toc45893570][bookmark: _Toc53178292][bookmark: _Toc53178743][bookmark: _Toc61177994][bookmark: _Toc61178466]8.3.9.1.2	Minimum requirements
The NACK to ACK probability shall not exceed 0.1% at the SNR given in table 8.3.9.1.2-1.
Table 8.3.9.1.2-1: Minimum requirements for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[TBD]



Table 8.3.9.1.2-2: Minimum requirements for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[TBD]



[bookmark: _Toc21127585][bookmark: _Toc29811794][bookmark: _Toc36817346][bookmark: _Toc37260268][bookmark: _Toc37267656][bookmark: _Toc44712258][bookmark: _Toc45893571][bookmark: _Toc53178293][bookmark: _Toc53178744][bookmark: _Toc61177995][bookmark: _Toc61178467]8.3.9.2	ACK missed detection requirements
[bookmark: _Toc21127586][bookmark: _Toc29811795][bookmark: _Toc36817347][bookmark: _Toc37260269][bookmark: _Toc37267657][bookmark: _Toc44712259][bookmark: _Toc45893572][bookmark: _Toc53178294][bookmark: _Toc53178745][bookmark: _Toc61177996][bookmark: _Toc61178468]8.3.9.2.1	General
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent. The test parameters in table 8.3.9.1.1-1 are configured. 
The ACK missed detection probability performance requirement only apply to PUCCH format 1 with 2 UCI bits. The UCI information only contain ACK/NACK information.
The 2bits UCI information is further defined with bitmap as [0 1].
[bookmark: _Toc21127587][bookmark: _Toc29811796][bookmark: _Toc36817348][bookmark: _Toc37260270][bookmark: _Toc37267658][bookmark: _Toc44712260][bookmark: _Toc45893573][bookmark: _Toc53178295][bookmark: _Toc53178746][bookmark: _Toc61177997][bookmark: _Toc61178469]8.3.9.2.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.9.2.2-1.
Table 8.3.9.2.2-1: Minimum requirements for interlaced PUCCH format 1 with 15 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[TBD]



Table 8.3.9.2.2-2: Minimum requirements for interlaced PUCCH format 1 with 30 kHz SCS, 20MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic-Prefix
	Propagation conditions and correlation matrix (Annex G)
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	[TBD]



#########################   End of change#2  ############################
#########################   Start of change#3  ############################
[bookmark: _Toc21127588][bookmark: _Toc29811797][bookmark: _Toc36817349][bookmark: _Toc37260271][bookmark: _Toc37267659][bookmark: _Toc44712261][bookmark: _Toc45893574][bookmark: _Toc53178296][bookmark: _Toc53178747][bookmark: _Toc61177998][bookmark: _Toc61178470][bookmark: _Toc67916538]8.3.10	Performance requirements for interlaced PUCCH format 2
[bookmark: _Toc21127592][bookmark: _Toc29811801][bookmark: _Toc36817353][bookmark: _Toc37260275][bookmark: _Toc37267663][bookmark: _Toc44712265][bookmark: _Toc45893578][bookmark: _Toc53178300][bookmark: _Toc53178751][bookmark: _Toc61178002][bookmark: _Toc61178474][bookmark: _Toc67916542]8.3.10.1	General
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
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 UCI block error probability performance requirement only applies to the PUCCH format 2 with 22 UCI bits.
The 22bits UCI information case is assumed random information bit selection.    
Table 8.3.10.1-1: Test Parameters
	Parameter
	Value 

	Modulation order
	QSPK

	Intra-slot frequency hopping
	N/A

	Number of symbols
	1

	The number of UCI information bits
	22

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Number of interlaces
	1

	Interlace index
	0(note 1)

	OCC-length-r16
	Not configured

	NOTE 1:   RBs 0,10,20,…,90 are allocated for 15kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz SCS



[bookmark: _Toc21127594][bookmark: _Toc29811803][bookmark: _Toc36817355][bookmark: _Toc37260277][bookmark: _Toc37267665][bookmark: _Toc44712267][bookmark: _Toc45893580][bookmark: _Toc53178302][bookmark: _Toc53178753][bookmark: _Toc61178004][bookmark: _Toc61178476][bookmark: _Toc67916544]8.3.10.2	Minimum requirements
The UCI block error probability shall not exceed 1% at the SNR given in table 8.3.10.2-1 and table 8.3.10.2-2 for 22 UCI bits.
Table 8.3.10.2-1: Minimum requirements for interlaced PUCCH format 2 with 15 kHz SCS, 20 MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	TBD



Table 8.3.10.2-2: Minimum requirements for interlaced PUCCH format 2 with 30 kHz SCS, 20 MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	TBD



[bookmark: _Toc21127595][bookmark: _Toc29811804][bookmark: _Toc36817356][bookmark: _Toc37260278][bookmark: _Toc37267666][bookmark: _Toc44712268][bookmark: _Toc45893581][bookmark: _Toc53178303][bookmark: _Toc53178754][bookmark: _Toc61178005][bookmark: _Toc61178477][bookmark: _Toc67916545]8.3.11	Performance requirements for interlaced PUCCH format 3
[bookmark: _Toc21127596][bookmark: _Toc29811805][bookmark: _Toc36817357][bookmark: _Toc37260279][bookmark: _Toc37267667][bookmark: _Toc44712269][bookmark: _Toc45893582][bookmark: _Toc53178304][bookmark: _Toc53178755][bookmark: _Toc61178006][bookmark: _Toc61178478][bookmark: _Toc67916546]8.3.11.1	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 3 with 4 UCI bits. The UCI information only contains ACK/NACK information.
The 4 bits UCI information case is further defined with the bitmap as [0 0 0 0].
Table 8.3.11.1-1: Test Parameters 
	Parameter
	Value

	Modulation order
	QPSK

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	Neither

	Hopping ID
	0

	Number of symbols
	4

	The number of UCI information bits
	4

	Index of OCC
	Not configured

	Length of OCC
	Not configured

	Cyclic shift index for DMRS
	0

	Number of Interlace
	1

	Interlace index
	0(note 1)

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]NOTE 1:   RBs 0,10,20,…,90 are allocated for 15kHz SCS and RBs 0,5,10,…,45 are allocated for 30kHz SCS



[bookmark: _Toc21127597][bookmark: _Toc29811806][bookmark: _Toc36817358][bookmark: _Toc37260280][bookmark: _Toc37267668][bookmark: _Toc44712270][bookmark: _Toc45893583][bookmark: _Toc53178305][bookmark: _Toc53178756][bookmark: _Toc61178007][bookmark: _Toc61178479][bookmark: _Toc67916547]8.3.11.2	Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.11.2-1 and table 8.3.11.2-2 for 4UCI bits.
Table 8.3.11.2-1: Minimum requirements for interlaced PUCCH format 3 with 15 kHz SCS, 20 MHz channel bandwidth 
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	Additional
DM-RS configuration 
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD



Table 8.3.11.2-2: Minimum requirements for interlaced PUCCH format 3 with 30 kHz SCS, 20 MHz channel bandwidth
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	Additional DM-RS configuration
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD



#########################   End of change#3  ############################
#########################   Start of change#4  ############################
8.4.2	PRACH detection requirements
[bookmark: _Toc21127615][bookmark: _Toc29811824][bookmark: _Toc36817376][bookmark: _Toc37260298][bookmark: _Toc37267686][bookmark: _Toc44712288][bookmark: _Toc45893601][bookmark: _Toc53178321][bookmark: _Toc53178772][bookmark: _Toc61178023][bookmark: _Toc61178495][bookmark: _Toc67916563]8.4.2.1	General
[bookmark: _Toc21127616][bookmark: _Toc29811825][bookmark: _Toc36817377][bookmark: _Toc37260299][bookmark: _Toc37267687][bookmark: _Toc44712289][bookmark: _Toc45893602][bookmark: _Toc53178322][bookmark: _Toc53178773][bookmark: _Toc61178024][bookmark: _Toc61178496][bookmark: _Toc67916564]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. For AWGN and, TDLC300-100, and TDLA30-10, 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 8.4.2.1-1.
The performance requirements for high speed train (table 8.4.23-1 to 8.4.2.3-4) are optional.
Table 8.4.2.1-1: Time error tolerance for AWGN and, TDLC300-100 and TDLA30-10
	PRACH
	PRACH SCS
	Time error tolerance

	preamble
	(kHz)
	AWGN
	TDLC300-100
	TDLA30-10

	0
	1.25
	1.04 us
	2.55 us
	N/A

	A1, A2, A3, B4,
	15
	0.52 us
	2.03 us
	0.67 us

	C0, C2
	30
	0.26 us
	1.77 us
	0.41 us



The test preambles for normal mode are listed in table A.6-1 and the test parameter msg1-FrequencyStart is set to 0. The test preambles for high speed train restricted set type A are listed in A.6-3 and the test preambles for high speed train restricted set type B are listed in A.6-4. The test parameter msg1-FrequencyStart for high speed train is set to 0.
The test preambles for PRACH with LRA=1151 and LRA=571 are listed in table A.6-6.
8.4.2.2	Minimum requirements for Normal Mode
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.4.2.2-1 to 8.4.2.2-3.
Table 8.4.2.2-1: PRACH missed detection requirements for Normal Mode, 1.25 kHz SCS
	Number of TX
	Number of RX
	Propagation conditions and 
	Frequency offset
	SNR (dB)

	antennas
	antennas
	correlation matrix (Annex G)
	
	Burst format 0

	1
	2
	AWGN
	0
	-14.5

	
	
	TDLC300-100 Low
	400 Hz 
	-6.6

	
	4
	AWGN
	0
	-16.7

	
	
	TDLC300-100 Low
	400 Hz 
	-11.9

	
	8
	AWGN
	0
	-18.9

	
	
	TDLC300-100 Low
	400 Hz 
	-15.8



Table 8.4.2.2-2: PRACH missed detection requirements for Normal Mode, 15 kHz SCS
	Number of
	
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	Number of RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-9.3
	-12.6
	-14.2
	-16.8
	-6.3
	-12.5

	
	
	TDLC300-100 Low
	400 Hz
	-2.1
	-4.8
	-6.6
	-8.8
	0.8
	-4.9

	
	4
	AWGN
	0
	-11.6
	-14.3
	-16.0
	-19.0
	-8.7
	-14.1

	
	
	TDLC300-100 Low
	400 Hz
	-7.3
	-10.3
	-11.7
	-13.8
	-4.3
	-10.2

	
	8
	AWGN
	0
	-13.8
	-16.7
	-18.2
	-21.2
	-11.1
	-16.6

	
	
	TDLC300-100 Low
	400 Hz
	-11.0
	-13.9
	-15.2
	-17.3
	-8.1
	-13.9



Table 8.4.2.2-3: PRACH missed detection requirements for Normal Mode, 30 kHz SCS
	Number of
	
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	Number of RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-9.1
	-12.0
	-13.8
	-16.5
	-6.1
	-11.9

	
	
	TDLC300-100 Low
	400 Hz
	-2.8
	-5.7
	-7.4
	-9.9
	0.1
	-5.6

	
	4
	AWGN
	0
	-11.4
	-14.2
	-15.9
	-19.0
	-8.6
	-14.1

	
	
	TDLC300-100 Low
	400 Hz
	-7.2
	-10.4
	-12.0
	-14.5
	-4.5
	-10.4

	
	8
	AWGN
	0
	-13.7
	-16.6
	-18.1
	-21.1
	-11.0
	-16.5

	
	
	TDLC300-100 Low
	400 Hz
	-10.7
	-13.7
	-15.1
	-17.6
	-7.8
	-13.7



Table 8.4.2.2-4: Void

Table 8.4.2.2-5: Void

[bookmark: _Toc44712290][bookmark: _Toc45893603][bookmark: _Toc53178323][bookmark: _Toc53178774][bookmark: _Toc61178025][bookmark: _Toc61178497][bookmark: _Toc67916565]8.4.2.3	Minimum requirements for high speed train
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.4.2.3-1 to 8.4.2.3-4
Table 8.4.2.3-1: PRACH missed detection requirements for high speed train, burst format 0, restricted set type A, 1.25 kHz SCS
	Number of TX
	Number of RX
	Propagation conditions and
	Frequency offset
	SNR (dB)

	antennas
	antennas
	correlation matrix (Annex G)
	
	Burst format 0

	1
	2
	AWGN
	625 Hz
	-12.0

	
	
	AWGN
	1340 Hz
	-13.8

	
	
	TDLC300-100 Low
	0 Hz
	[-6. 3]

	
	4
	AWGN
	625 Hz
	-14.5

	
	
	AWGN
	1340 Hz
	-16.2

	
	
	TDLC300-100 Low
	0 Hz
	[-11. 8]

	
	8
	AWGN
	625 Hz
	-16.5

	
	
	AWGN
	1340 Hz
	-18.4

	
	
	TDLC300-100 Low
	0 Hz
	[-16. 2]



Table 8.4.2.3-2: PRACH missed detection requirements for high speed train, burst format 0, restricted set type B, 1.25 kHz SCS
	Number of TX
	Number of RX
	Propagation conditions and
	Frequency offset
	SNR (dB)

	antennas
	antennas
	correlation matrix (Annex G)
	
	Burst format 0

	1
	2
	AWGN
	625 Hz
	-11.6

	
	
	AWGN
	2334 Hz
	-13.1

	
	
	TDLC300-100 Low
	0 Hz
	[-6. 0]

	
	4
	AWGN
	625 Hz
	-14.0

	
	
	AWGN
	2334 Hz
	-15.4

	
	
	TDLC300-100 Low
	0 Hz
	[-11. 7]

	
	8
	AWGN
	625 Hz
	-16.3

	
	
	AWGN
	2334 Hz
	-17.4

	
	
	TDLC300-100 Low
	0 Hz
	[-16. 0]



Table 8.4.2.3-3: PRACH missed detection requirements for high speed train, 15 kHz SCS
	Number of
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	1740 Hz
	-11.3
	-14.3
	-11.1

	
	4
	AWGN
	1740 Hz
	-13.5
	-16.7
	-13.4

	
	8
	AWGN
	1740 Hz
	-15.6
	-18.2
	-15.5



Table 8.4.2.3-4: PRACH missed detection requirements for high speed train, 30 kHz SCS
	Number of
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	3334 Hz
	-11.2
	-14.6
	-11.0

	
	4
	AWGN
	3334 Hz
	-13.4
	-16.7
	-13.4

	
	8
	AWGN
	3334 Hz
	-15.4
	-18.4
	-15.4



[bookmark: _Toc21127745][bookmark: _Toc29811954][bookmark: _Toc36817506][bookmark: _Toc37260428][bookmark: _Toc37267816][bookmark: _Toc44712422][bookmark: _Toc45893734][bookmark: _Toc53178448][bookmark: _Toc53178899][bookmark: _Toc61178150][bookmark: _Toc61178622][bookmark: _Toc67916690]8.4.2.4	Minimum requirements for PRACH with LRA=1151 and LRA=571
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 8.4.2.4-1 to 8.4.2.4-2.
Table 8.4.2.4-1: Missed detection requirements for PRACH with LRA=1151, 15 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	[TBD]
	[TBD]
	[TBD]

	
	
	TDLA30-10 Low
	400 Hz
	[TBD]
	[TBD]
	[TBD]



Table 8.4.2.4-2: Missed detection requirements for PRACH with LRA=571, 30 kHz SCS
	Number of 
	Number of
	Propagation
	Frequency
	SNR (dB)

	TX antennas
	RX antennas
	conditions and correlation matrix (Annex G)
	offset
	Burst format A2
	Burst format B4
	Burst format C2

	1
	2
	AWGN
	0
	[TBD]
	[TBD]
	[TBD]

	
	
	TDLA30-10 Low
	400 Hz
	[TBD]
	[TBD]
	[TBD]



#########################   End of change#4  ############################
#########################   Start of change#5  ############################
11.2	Performance requirements for PUSCH
[bookmark: _Toc61178174][bookmark: _Toc61178646][bookmark: _Toc67916720]11.2.1.10	 Requirements for interlaced PUSCH
Apply the requirements defined in clause 8.2.10 for 2Rx.

11.3	Performance requirements for PUCCH
[bookmark: _Toc21127763][bookmark: _Toc29811972][bookmark: _Toc36817524][bookmark: _Toc37260447][bookmark: _Toc37267835][bookmark: _Toc44712442][bookmark: _Toc45893754][bookmark: _Toc53178468][bookmark: _Toc53178919][bookmark: _Toc61178177][bookmark: _Toc61178649]11.3.1.7 Performance requirements for multi-slot PUCCH
Apply the requirements defined in clause 8.3.7 for 2Rx.
11.3.1.8	Performance requirements for interlaced PUCCH format 0
Apply the requirements defined in clause 8.3.8.
[bookmark: _Toc21127764][bookmark: _Toc29811973][bookmark: _Toc36817525][bookmark: _Toc37260448][bookmark: _Toc37267836][bookmark: _Toc44712443][bookmark: _Toc45893755][bookmark: _Toc53178469][bookmark: _Toc53178920][bookmark: _Toc61178178][bookmark: _Toc61178650][bookmark: _Hlk531179956]11.3.1.9	Performance requirements for interlaced PUCCH format 1
Apply the requirements defined in sub-clause 8.3.9.
11.3.1.10 Performance requirements for interlaced PUCCH format 2
Apply the requirements defined in clause 8.3.10 for 2Rx.
11.3.1.11 Performance requirements for interlaced PUCCH format 3
Apply the requirements defined in clause 8.3.11 for 2Rx.
#########################   End of change#5  ############################

#########################   Start of change#6  ############################
[bookmark: _Toc21127809][bookmark: _Toc29812018][bookmark: _Toc36817570][bookmark: _Toc37260493][bookmark: _Toc37267881][bookmark: _Toc44712488][bookmark: _Toc45893800][bookmark: _Toc53178506][bookmark: _Toc53178957][bookmark: _Toc61178217][bookmark: _Toc61178689][bookmark: _Toc67916763]A.5	Fixed Reference Channels for performance requirements (64QAM, R=567/1024)
The parameters for the reference measurement channels are specified in table A.5-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-3 to table A.5-4 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-3 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.5-4 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.5-1: Void

Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-8
	G-FR1-A5-9
	G-FR1-A5-10
	G-FR1-A5-11
	G-FR1-A5-12
	G-FR1-A5-13
	G-FR1-A5-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

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

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.5-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-1
	G-FR2-A5-2
	G-FR2-A5-3
	G-FR2-A5-4
	G-FR2-A5-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.5-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-6
	G-FR2-A5-7
	G-FR2-A5-8
	G-FR2-A5-9
	G-FR2-A5-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot
	38016
	76032
	18432
	38016
	76032

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.5-5: FRC parameters for FR1 interlaced PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-15
	G-FR1-A5-16

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	11
	11

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

	Modulation
	64QAM
	64QAM

	Code rate 
	567/1024
	567/1024

	Payload size (bits)
	5248
	5248

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	5272
	5272

	Total number of bits per slot
	9504
	9504

	Total symbols per slot
	1584
	1584

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



#########################   End of change#6  ############################
#########################   Start of change#7  ############################

[bookmark: _Toc21127810][bookmark: _Toc29812019][bookmark: _Toc36817571][bookmark: _Toc37260494][bookmark: _Toc37267882][bookmark: _Toc44712489][bookmark: _Toc45893801][bookmark: _Toc53178507][bookmark: _Toc53178958][bookmark: _Toc61178218][bookmark: _Toc61178690][bookmark: _Toc67916764]A.6	PRACH Test preambles
Table A.6-1: Test preambles for Normal Mode in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	A1, A2, A3,
	15
	23
	0
	0

	B4, C0, C2
	30
	46
	0
	0



Table A.6-2: Test preambles for Normal Mode in FR2
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A1, A2, A3,
	60
	69
	0
	0

	B4, C0, C2
	120
	69
	0
	0



Table A.6-3: Test preambles for high speed train restricted set type A
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	15
	384
	0



Table A.6-4: Test preambles for high speed train restricted set type B
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	15
	30
	30



Table A.6-5: Test preambles for high speed train short formats
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	15
	23
	0
	0

	
	30
	46
	0
	0



Table A.6-6: Test preambles for PRACH with LRA=1151 and LRA=571
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	15
	164
	0
	0

	
	30
	190
	0
	0



#########################   End of change#7  ############################
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