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[bookmark: _Toc37260252][bookmark: _Toc37267640][bookmark: _Toc44712242][bookmark: _Toc45893555][bookmark: _Toc53178277][bookmark: _Toc53178728][bookmark: _Toc61177967][bookmark: _Toc61178439][bookmark: _Toc67916506][bookmark: _Toc74669943][bookmark: _Toc76543591][bookmark: _Toc82624251]8.2.4	Requirements for PUSCH for high speed train
[bookmark: _Toc37260253][bookmark: _Toc37267641][bookmark: _Toc44712243][bookmark: _Toc45893556][bookmark: _Toc53178278][bookmark: _Toc53178729][bookmark: _Toc61177968][bookmark: _Toc61178440][bookmark: _Toc67916507][bookmark: _Toc74669944][bookmark: _Toc76543592][bookmark: _Toc82624252]8.2.4.1	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. The performance requirements for high speed train are optional.
The performance requirements for PUSCH for high speed train only apply to Wide Area Base Stations and Medium Range Base Stations (subject to declaration).
Table: 8.2.4.1-1 Test parameters for testing high speed train 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
	pos2

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

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

	
	DM-RS port
	0

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

	Time domain
	PUSCH mapping type
	A

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.
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The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 8.2.4.2-1 to 8.2.4.2-10 at the given SNR for 1Tx. FRCs are defined in annex A. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.

Table 8.2.4.2-1: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 15 kHz SCS, 350km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33
	pos2
	-0.8

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33
	pos2
	-3.7

	
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29
	pos2
	8.4

	1
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33
	pos2
	-3.6

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-29
	pos2
	8.7

	
	8
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33
	pos2
	-9.2

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29
	pos2
	2.6



Table 8.2.4.2-2: Minimum requirements for PUSCH, Type A, 40 MHz channel bandwidth, 30 kHz SCS, 350km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34
	pos2
	-0.6

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34
	pos2
	-3.7

	
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30
	pos2
	8.5

	1
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34
	pos2
	-3.65

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-30
	pos2
	8.78

	
	8
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34
	pos2
	-9.1

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30
	pos2
	2.7



Table 8.2.4.2-3: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 15 kHz SCS, 500km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33
	pos2
	-0.7

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33
	pos2
	-3.9

	
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29
	pos2
	8.5

	1
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33
	pos2
	-3.6

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-29
	pos2
	9.2

	
	8
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33
	pos2
	-9.4

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29
	pos2
	2.7



Table 8.2.4.2-4: Minimum requirements for PUSCH, Type A, 40 MHz channel bandwidth, 30 kHz SCS, 500km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34
	pos2
	-0.5

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34
	pos2
	-3.9

	
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30
	pos2
	8.7

	1
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34
	pos2
	-3.64

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-30
	pos2
	8.010.2

	
	8
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34
	pos2
	-9.2

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30
	pos2
	2.8



Table 8.2.4.2-5: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS, 350km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-0.7

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-3.7

	
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29A
	pos2
	8.5

	1
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-3.6

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-29A
	pos2
	8.6

	
	8
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-33A
	pos2
	-9.1

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-29A
	pos2
	2.8



Table 8.2.4.2-6: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS, 350km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-0.7

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-3.6

	
	2
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30A
	pos2
	8.3

	1
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-3.6

	
	
	Normal
	HST Scenario 3-NR350
	70 %
	G-FR1-A4-30A
	pos2
	8.6

	
	8
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A3-34A
	pos2
	-9.0

	
	
	Normal
	HST Scenario 1-NR350
	70 %
	G-FR1-A4-30A
	pos2
	2.6



Table 8.2.4.2-7: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS, 500km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-0.6

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-3.6

	
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29A
	pos2
	8.7

	1
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-3.5

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-29A
	pos2
	8.8

	
	8
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-33A
	pos2
	-9.1

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-29A
	pos2
	3.0



Table 8.2.4.2-8: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS, 500km/h
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	
	1
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-0.5

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-3.6

	
	2
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30A
	pos2
	8.6

	1
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-3.4

	
	
	Normal
	HST Scenario 3-NR500
	70 %
	G-FR1-A4-30A
	pos2
	8.6

	
	8
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A3-34A
	pos2
	-8.8

	
	
	Normal
	HST Scenario 1-NR500
	70 %
	G-FR1-A4-30A
	pos2
	2.9



Table 8.2.4.2-9: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 kHz SCS, 500km/h, multi-path fading channel requirements with high Doppler value
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-600
	70 %
	G-FR1-A3-33A
	pos2
	-1.9



Table 8.2.4.2-10: Minimum requirements for PUSCH, Type A, 10 MHz channel bandwidth, 30 kHz SCS, 500km/h, multi-path fading channel requirements with high Doppler value
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLC300-1200
	70 %
	G-FR1-A3-34A
	pos2
	-2.0
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[bookmark: _Toc53178280][bookmark: _Toc53178731][bookmark: _Toc61177970][bookmark: _Toc61178442][bookmark: _Toc67916509][bookmark: _Toc74669946][bookmark: _Toc76543594][bookmark: _Toc82624254]8.2.5	Requirements for UL timing adjustment
The performance requirement of UL timing adjustment is determined by a minimum required throughput for the moving UE at given SNR. The performance requirements assume HARQ retransmissions. The performance requirements for UL timing adjustment scenario Y and scenario Z defined in Annex G.4 are optional. 
In the tests for UL timing adjustment, two signals are configured, one being transmitted by a moving UE and the other being transmitted by a stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.4-2B are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In scenario Y and scenario Z, Doppler shift is not taken into account.
Table 8.2.5-1 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Channel bandwidth
	15 kHz SCS: 5MHz, 10 MHz
30 kHz SCS: 10MHz, 40 MHz

	MCS
	16

	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

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos2

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

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

	
	DM-RS port
	{0}

	Time domain resource assignment
	DM-RS sequence generation
	NID0=0, nSCID =0 for moving UE
NID0=1, nSCID =1 for stationary UE

	
	PUSCH mapping type
	Both A and B

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	10MHz CBW: 25 RB for each UE 40MHz CBW: 50 RB for each UE

	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 12 for 5MHz, 25 for 10 MHz CBW for SCS 15kHz, and 12 for 10MHz, 50 for 40 MHz CBW for SCS 30kHz

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For FDD: slot #1 in radio frames

For TDD: 
-	last symbol in slot #3  in radio frames for 15KHz
-	last symbol in slot #7  in radio frames for 30KHz

	
	SRS resource allocation
	15 kHz SCS: 
            CSRS = 5,   BSRS =0, for 20 RB
            CSRS = 11, BSRS =0, for 40 RB
30 kHz SCS: 
           CSRS =5, BSRS =0, for 20 RB
           CSRS = 21, BSRS =0, for 80 RB

	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 10 respectively.
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The throughput shall be ≥ 70% of the maximum throughput of the reference measurement channel as specified in Annex A for the moving UE at the SNR given in table 8.2.5.1-1 for mapping type A and table 8.2.5.1-2 for mapping type B respectively. 
Table 8.2.5.1-1 Minimum requirements for UL timing adjustment with mapping type A for high speed train

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	
	
	
	5
	15
	Scenario Y
	G-FR1-A4-31A
	[8.2]

	
	
	
	
	
	Scenario Z
	G-FR1-A4-31A
	[8.3]

	
	
	
	10
	15
	Scenario Y
	G-FR1-A4-31
	8.5

	1
	2
	Normal
	
	
	Scenario Z
	G-FR1-A4-31
	[8.4]

	
	
	
	10
	30
	Scenario Y
	G-FR1-A4-32A
	[8.3]

	
	
	
	
	
	Scenario Z
	G-FR1-A4-32A
	[8.3]

	
	
	
	40
	30
	Scenario Y
	G-FR1-A4-32
	8.4

	
	
	
	
	
	Scenario Z
	G-FR1-A4-32
	[8.5]



Table 8.2.5.1-2 Minimum requirements for UL timing adjustment with mapping type B for high speed train

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	
	
	
	5
	15
	Scenario Y
	G-FR1-A4-31A
	[8.3]

	
	
	
	
	
	Scenario Z
	G-FR1-A4-31A
	[8.3]

	
	
	
	10
	15
	Scenario Y
	G-FR1-A4-31
	8.5

	1
	2
	Normal
	
	
	Scenario Z
	G-FR1-A4-31
	[8.5]

	
	
	
	10
	30
	Scenario Y
	G-FR1-A4-32A
	[8.3]

	
	
	
	
	
	Scenario Z
	G-FR1-A4-32A
	[8.4]

	
	
	
	40
	30
	Scenario Y
	G-FR1-A4-32
	8.4

	
	
	
	
	
	Scenario Z
	G-FR1-A4-32
	[8.5]



[bookmark: _Toc67916511][bookmark: _Toc74669948][bookmark: _Toc76543596][bookmark: _Toc82624256]8.2.5.2	Minimum requirements for normal mode
The throughput shall be ≥ 70% of the maximum throughput of the reference measurement channel as specified in Annex A for the moving UE at the SNR given in table 8.2.5.2-1 for mapping type A and table 8.2.5.2-2 for mapping type B respectively. 
Table 8.2.5.2-1 Minimum requirements for UL timing adjustment with mapping type A for normal mode
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	
	
	
	5
	15
	Scenario X
	G-FR1-A4-31A
	[10.6]

	1
	2
	Normal
	10
	15
	Scenario X
	G-FR1-A4-31
	[11.2]

	
	
	
	10
	30
	Scenario X
	G-FR1-A4-32A
	[10.8]

	
	
	
	40
	30
	Scenario X
	G-FR1-A4-32
	[12.0]



Table 8.2.5.2-2 Minimum requirements for UL timing adjustment with mapping type B for normal mode
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	
	
	
	5
	15
	Scenario X
	G-FR1-A4-31A
	[10.6]

	1
	2
	Normal
	10
	15
	Scenario X
	G-FR1-A4-31
	[11.3]

	
	
	
	10
	30
	Scenario X
	G-FR1-A4-32A
	[10.7]

	
	
	
	40
	30
	Scenario X
	G-FR1-A4-32
	[12.4]
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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





<End of change3>





