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<Start Of Change R4-2214406>
[bookmark: _Toc106783140][bookmark: _Toc107312031][bookmark: _Toc107419615][bookmark: _Toc107475244]11.2.2.7	Requirements for PUSCH for high speed train
[bookmark: _Toc106783141][bookmark: _Toc107312032][bookmark: _Toc107419616][bookmark: _Toc107475245]11.2.2.7.1	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 and only applicable for FR2-1 below 30GHz.
The performance requirements for PUSCH high speed train apply to Wide Area Base Stations and Medium Range Base Stations (subject to declaration).
Table 11.2.2.7.1-1: Test parameters for testing high speed train
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	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 or Pos1 or Pos2

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

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

	
	DM-RS port(s)
	0

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

	Time domain
	PUSCH mapping type
	B

	resource
	Start symbol index
	0 

	
	Allocation length
	10

	Frequency domain
	RB assignment
	Full applicable test bandwidth

	resource
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

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



[bookmark: _Toc106783142][bookmark: _Toc107312033][bookmark: _Toc107419617][bookmark: _Toc107475246]11.2.2.7.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput for the FRCs stated in tables 11.2.2.7.2-1 to 11.2.2.7.2-4 at the given SNR for 1Tx. FRCs are defined in an annex A. Unless stated otherwise, the MIMO correlation matrices for the gNB are defined in annex G for low correlation.
Table 11.2.2.7.2-1: Minimum requirements for PUSCH, 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 G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional 
DM-RS position
	SNR
(dB)

	1
	2
	Normal
	Scenario 4-BI-NR350, FR2
	70%
	[G-FR2-A10-1]
	pos0
	[12.9]

	1
	2
	Normal
	Scenario 4-BI-NR350, FR2
	70%
	[G-FR2-A10-3], [G-FR2-A10-5]
	pos1, pos2
	[12.5]



Table 11.2.2.7.2-2: Minimum requirements for PUSCH, Type B, 200 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	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
	Scenario 4-BI-NR350, FR2
	70%
	[G-FR2-A10-2]
	pos0
	[12.8]

	1
	2
	Normal
	Scenario 4-BI-NR350, FR2
	70%
	[G-FR2-A10-4], [G-FR2-A10-6] 
	pos1, pos2
	[12.3]



<End Of Change R4-2214406>

<Start Of Change R4-2214738>
[bookmark: _Toc106783143][bookmark: _Toc107312034][bookmark: _Toc107419618][bookmark: _Toc107475247]11.2.2.8	Requirements for UL timing adjustment
[bookmark: _Toc106783144][bookmark: _Toc107312035][bookmark: _Toc107419619][bookmark: _Toc107475248]11.2.2.8.1	General
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 defined in Annex G.4 are optional and only applicable for FR2-1 below 30GHz. 
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 Tables [A.4-2x]A.10-4, A.10-5, and A.10-6 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, Doppler shift is not taken into account.
Table 11.2.2.8.1-1 Test parameters for testing UL timing adjustment
	Parameter
	Value

	Transform precoding
	Disabled

	Uplink-downlink allocation for TDD
	120 kHz SCS:
3D1S1U, S=10D:2G:2U

	Channel bandwidth
	120 kHz SCS: 50MHz, 200 MHz

	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
	pos0, pos1, 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
	B

	
	Allocation length
	10 

	Frequency domain resource assignment
	RB assignment
	50 MHz CBW/120kHz SCS: 16 RB for each UE
200MHz CBW/120kHz SCS: 66 RB for each UE


	
	Starting PRB index
	Moving UE: 0 
Stationary UE: 16 for 50MHz CBW, 66 for 200MHz CBW for SCS 120kHz

	
	Frequency hopping
	Disabled

	SRS resource allocation
	Slots in which sounding RS is transmitted (Note 1)
	For TDD: 
-	last symbol in slot #3  in radio frames for 120KHz

	
	SRS resource allocation
	120 kHz SCS: 
	-	CSRS = 9, BSRS =0, for 32 RB
	-	CSRS = 33, BSRS =0, for 132 RB


	NOTE 1.	The transmission of SRS is optional. And the transmission comb and SRS periodic are configured as KTC = 2, and TSRS = 80[10] respectively.



[bookmark: _Toc106783145][bookmark: _Toc107312036][bookmark: _Toc107419620][bookmark: _Toc107475249]11.2.2.8.2	Minimum requirements for high speed train
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 11.2.2.8.2-1 for mapping type B. 
Table 11.2.2.8.2-1 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]

	1
	2
	Normal
	50
	120
	Scenario Y
	[G-FR2-A10x-7xx]
	[9.1]

	
	
	
	
	
	Scenario Y
	[G-FR2-A10x-9xx/, G-FR2-A10x-11xx]
	[8.8]

	
	
	
	200
	120
	Scenario Y
	[G-FR2-A10x-8xx]
	[9.0]

	
	
	
	
	
	Scenario Y
	[G-FR2-A10x-10xx/, G-FR2-A10x-12xx]
	[8.9]



<End Of Change R4-2214738>

<Start Of Change R4-2214854>
11.4.2.2.1	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.  For AWGN and TDLA30-300, 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 11.4.2.2-1.
The performance requirements for high speed train (table 11.4.2.2.3-1) are optional and only applicable for FR2-1 below 30GHz.

Table 11.4.2.2-1: Time error tolerance for AWGN and TDLA30-300
	PRACH 
	PRACH SCS 
	Time error tolerance

	preamble
	(kHz)
	AWGN
	TDLA30-300

	A1, A2, A3, B4,
	60
	0.13 us
	0.28 us

	C0, C2
	120
	0.07 us
	0.22 us



The test preambles for normal mode are listed in table A.6-2 and the test parameter msg1-FrequencyStart is set to 0. The test preambles for high speed train short formats are listed in table A.6-7 and the test parameter msg1-FrequencyStart for high speed train is set to 0.

[bookmark: _Toc106783181][bookmark: _Toc107312073][bookmark: _Toc107419657][bookmark: _Toc107475294]11.4.2.2.3	Minimum requirements for high speed train
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Table 11.4.2.2.3-1.
Table 11.4.2.2.3-1: PRACH missed detection requirements for high speed train, 120 kHz SCS
	Number of
TX antennas
	Number of
RX antennas
	Propagation
conditions (Annex G)
	Frequency
offset
	SNR (dB)

	
	
	
	
	Burst format C2

	1
	2
	AWGN
	19444 Hz
	[-10.4]



<End Of Change R4-2214854>

<Start Of Change R4-2214825>

[bookmark: _Toc106783194][bookmark: _Toc107312086][bookmark: _Toc107419670][bookmark: _Toc107475307]A.10	Fixed Reference Channels for performance requirements (64QAM, R=517/1024)
The parameters for the reference measurement channels are specified in table A.10-1, A.10-2 and A.10-3 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.10-1 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.10-2 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.10-3 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.10-4, table A.10-5 and table A.10-6 for FR2 PUSCH UL timing adjustment perfromance requirements:
· FRC parameters are specified in table A.10-4 for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
· FRC parameters are specified in table A.10-5 for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, DM-RS position = pos1 and 1 transmission layer.
· FRC parameters are specified in table A.10-6 for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, Additional Additional DM-RS position = pos2 and 1 transmission layer.

Table A.10-1: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-1
	G-FR2-A10-2

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	10504TBA
	43032TBA

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA24
	TBA24

	Number of code blocks - C
	TBA2
	TBA6

	Code block size including CRC (bits) (Note 2)
	5288TBA
	7200TBA

	Total number of bits per slot without PT-RS
	2073613824
	8553657024

	Total number of bits per slot with PT-RS (Note 3)
	1987213248
	8197254648

	Total symbols resource elements per slot without PT-RS
	3456
	14256

	Total symbols resource elements per slot with PT-RS (Note 3)
	3312
	13662

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-2: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-3
	G-FR2-A10-4

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	9224TBA
	37896TBA

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA24
	TBA24

	Number of code blocks - C
	TBA2
	TBA5

	Code block size including CRC (bits) (Note 2)
	4648TBA
	7608TBA

	Total number of bits per slot without PT-RS
	1843212288
	7603250688

	Total number of bits per slot with PT-RS (Note 3)
	1766411776
	7286448576

	Total resource elements symbols per slot without PT-RS
	3072
	12672

	Total resource elements symbols per slot with PT-RS (Note 3)
	2944
	12144

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-5
	G-FR2-A10-6

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	32
	132

	Data bearing CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	8064TBA
	33816TBA

	Transport block CRC (bits)
	TBA24
	TBA24

	Code block CRC size (bits)
	TBA-
	TBA24

	Number of code blocks - C
	TBA1
	TBA5

	Code block size including CRC (bits) (Note 2)
	TBA8088
	6792TBA

	Total number of bits per slot without PT-RS
	1612810752
	6652844352

	Total number of bits per slot with PT-RS (Note 3)
	1545610304
	6375642504

	Total resource elementssymbols per slot without PT-RS
	2688
	11088

	Total resource elements symbols per slot with PT-RS (Note 3)
	2576
	10626

	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 = pos2 with l0= 0 and l =4,8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



[bookmark: _Hlk110933005]Table A.10-4: FRC parameters for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-7
	G-FR2-A10-8

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	5248
	21504

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	5272
	7200

	Total number of bits per slot without PT-RS
	10368
	42768

	Total number of bits per slot with PT-RS (Note 3)
	9936
	40986

	Total resource elements per slot without PT-RS
	1728
	7128

	Total resource elements per slot with PT-RS (Note 3)
	1656
	6831

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-5: FRC parameters for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-9
	G-FR2-A10-10

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

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

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	4608
	18960

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4632
	6352

	Total number of bits per slot without PT-RS
	9216
	38016

	Total number of bits per slot with PT-RS (Note 3)
	8832
	36432

	Total resource elements per slot without PT-RS
	1536
	6336

	Total resource elements per slot with PT-RS (Note 3)
	1472
	6072

	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 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table A.10-6: FRC parameters for FR2 UL timing adjustment requirements, PUSCH with transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (64QAM, R=517/1024)
	Reference channel
	G-FR2-A10-11
	G-FR2-A10-12

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	Data bearing CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	64QAM
	64QAM

	Code rate (Note 2)
	517/1024
	517/1024

	Payload size (bits)
	4032
	16896

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4056
	5664

	Total number of bits per slot without PT-RS
	8064
	33264

	Total number of bits per slot with PT-RS (Note 3)
	7728
	31878

	Total resource elements per slot without PT-RS
	1344
	5544

	Total resource elements per slot with PT-RS (Note 3)
	1288
	5313

	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 = pos2 with l0= 0 and l =4,8 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



<End Of Change R4-2214825>
