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<Start Of Change R4-2210656>
[bookmark: _Toc67916930][bookmark: _Toc74663551][bookmark: _Toc82622094][bookmark: _Toc90422941]11.2.2.7	Requirements for PUSCH for high speed train
[bookmark: _Toc67916931][bookmark: _Toc74663552][bookmark: _Toc82622095][bookmark: _Toc90422942]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.
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: _Toc67916932][bookmark: _Toc74663553][bookmark: _Toc82622096][bookmark: _Toc90422943]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 R4-2210656>
<Start Of Change R4-2210917>
11.2.2.8	Requirements for UL timing adjustment
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. 
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.4-2x] 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 = [10] respectively.



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-Ax-xx]
	[9.1]

	
	
	
	
	
	Scenario Y
	[G-FR2-Ax-xx/ G-FR2-Ax-xx]
	[8.8]

	
	
	
	200
	120
	Scenario Y
	[G-FR2-Ax-xx]
	[9.0]

	
	
	
	
	
	Scenario Y
	[G-FR2-Ax-xx/ G-FR2-Ax-xx]
	[8.9]



<End Of Change R4-2210917>
<Start of Change R4-2209868>
[bookmark: _Toc21127801][bookmark: _Toc29812010][bookmark: _Toc36817562][bookmark: _Toc37260485][bookmark: _Toc37267873][bookmark: _Toc44712480][bookmark: _Toc45893792][bookmark: _Toc53178498][bookmark: _Toc53178949][bookmark: _Toc61179194][bookmark: _Toc61179664][bookmark: _Toc67916966][bookmark: _Toc74663587][bookmark: _Toc82622130]11.4.2.2	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][bookmark: _Toc67916967][bookmark: _Toc74663588][bookmark: _Toc82622131]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.
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: _Toc21127803][bookmark: _Toc29812012][bookmark: _Toc36817564][bookmark: _Toc37260487][bookmark: _Toc37267875][bookmark: _Toc44712482][bookmark: _Toc45893794][bookmark: _Toc53178500][bookmark: _Toc53178951][bookmark: _Toc61179196][bookmark: _Toc61179666][bookmark: _Toc67916968][bookmark: _Toc74663589][bookmark: _Toc82622132]11.4.2.2.2	Minimum requirements for Normal mode
The probability of detection shall be equal to or exceed 99% for the SNR levels listed in Tables 11.4.2.2.2-1 to 11.4.2.2.2-2.
Table 11.4.2.2.2-1: 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 G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.9
	-11.9
	-13.5
	-15.8
	-6.0
	-11.8

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



Table 11.4.2.2.2-2: 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 G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.7
	-11.5
	-13.3
	-15.8
	-5.8
	-11.4

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



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 R4-2209868>
[bookmark: _Toc21127804][bookmark: _Toc29812013][bookmark: _Toc36817565][bookmark: _Toc37260488][bookmark: _Toc37267876][bookmark: _Toc44712483][bookmark: _Toc45893795][bookmark: _Toc53178501][bookmark: _Toc53178952][bookmark: _Toc61179197][bookmark: _Toc61179667][bookmark: _Toc67916969][bookmark: _Toc74663590][bookmark: _Toc82622133][bookmark: _Toc90422980]Annex A (normative):
Reference measurement channels
[bookmark: _Toc21127805][bookmark: _Toc29812014][bookmark: _Toc36817566][bookmark: _Toc37260489][bookmark: _Toc37267877][bookmark: _Toc44712484][bookmark: _Toc45893796][bookmark: _Toc53178502][bookmark: _Toc53178953][bookmark: _Toc61179198][bookmark: _Toc61179668][bookmark: _Toc67916970][bookmark: _Toc74663591][bookmark: _Toc82622134][bookmark: _Toc90422981]A.1	Fixed Reference Channels for reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation and in-channel selectivity (QPSK, R=1/3)

[bookmark: _Toc21127806][bookmark: _Toc29812015][bookmark: _Toc36817567][bookmark: _Toc37260490][bookmark: _Toc37267878][bookmark: _Toc44712485][bookmark: _Toc45893797][bookmark: _Toc53178503][bookmark: _Toc53178954][bookmark: _Toc61179199][bookmark: _Toc61179669][bookmark: _Toc67916971][bookmark: _Toc74663592][bookmark: _Toc82622135][bookmark: _Toc90422982]A.2	Fixed Reference Channels for dynamic range (16QAM, R=2/3)

[bookmark: _Toc53178504][bookmark: _Toc53178955][bookmark: _Toc61179200][bookmark: _Toc61179670][bookmark: _Toc67916972][bookmark: _Toc74663593][bookmark: _Toc82622136][bookmark: _Toc90422983]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)

[bookmark: _Toc21100221][bookmark: _Toc29810019][bookmark: _Toc36645412][bookmark: _Toc37272466][bookmark: _Toc61179201][bookmark: _Toc61179671][bookmark: _Toc67916973][bookmark: _Toc74663594][bookmark: _Toc82622137][bookmark: _Toc90422984]A.3A	Fixed Reference Channels for performance requirements (QPSK, R=99/1024)

[bookmark: _Toc67916974][bookmark: _Toc74663595][bookmark: _Toc82622138][bookmark: _Toc90422985]A.3B	Fixed Reference Channels for performance requirements (QPSK, R=308/1024)

[bookmark: _Toc21127808][bookmark: _Toc29812017][bookmark: _Toc36817569][bookmark: _Toc37260492][bookmark: _Toc37267880][bookmark: _Toc44712487][bookmark: _Toc45893799][bookmark: _Toc53178505][bookmark: _Toc53178956][bookmark: _Toc61179203][bookmark: _Toc61179673][bookmark: _Toc67916975][bookmark: _Toc74663596][bookmark: _Toc82622139][bookmark: _Toc90422986]A.4	Fixed Reference Channels for performance requirements (16QAM, R=658/1024)

[bookmark: _Toc21127809][bookmark: _Toc29812018][bookmark: _Toc36817570][bookmark: _Toc37260493][bookmark: _Toc37267881][bookmark: _Toc44712488][bookmark: _Toc45893800][bookmark: _Toc53178506][bookmark: _Toc53178957][bookmark: _Toc61179204][bookmark: _Toc61179674][bookmark: _Toc67916976][bookmark: _Toc74663597][bookmark: _Toc82622140][bookmark: _Toc90422987]A.5	Fixed Reference Channels for performance requirements (64QAM, R=567/1024)

<Start of Change R4-2209868>
[bookmark: _Toc21127810][bookmark: _Toc29812019][bookmark: _Toc36817571][bookmark: _Toc37260494][bookmark: _Toc37267882][bookmark: _Toc44712489][bookmark: _Toc45893801][bookmark: _Toc53178507][bookmark: _Toc53178958][bookmark: _Toc61179205][bookmark: _Toc61179675][bookmark: _Toc67916977][bookmark: _Toc74663598][bookmark: _Toc82622141][bookmark: _Toc90422988]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 in FR1
	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



Table A.6-7: Test preambles for high speed train short formats in FR2
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	C2
	120
	0
	0
	0



<End of Change R4-2209868>

<Start of Change R4-2210657>
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

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

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

	Modulation
	64QAM
	64QAM

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

	Payload size (bits)
	TBA
	TBA

	Transport block CRC (bits)
	TBA
	TBA

	Code block CRC size (bits)
	TBA
	TBA

	Number of code blocks - C
	TBA
	TBA

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

	Total number of bits per slot without PT-RS
	13824
	57024

	Total number of bits per slot with PT-RS (Note 3)
	13248
	54648

	Total symbols per slot without PT-RS
	3456
	14256

	Total symbols 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

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

	Modulation
	64QAM
	64QAM

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

	Payload size (bits)
	TBA
	TBA

	Transport block CRC (bits)
	TBA
	TBA

	Code block CRC size (bits)
	TBA
	TBA

	Number of code blocks - C
	TBA
	TBA

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

	Total number of bits per slot without PT-RS
	12288
	50688

	Total number of bits per slot with PT-RS (Note 3)
	11776
	48576

	Total symbols per slot without PT-RS
	3072
	12672

	Total 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

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

	Modulation
	64QAM
	64QAM

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

	Payload size (bits)
	TBA
	TBA

	Transport block CRC (bits)
	TBA
	TBA

	Code block CRC size (bits)
	TBA
	TBA

	Number of code blocks - C
	TBA
	TBA

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

	Total number of bits per slot without PT-RS
	10752
	44352

	Total number of bits per slot with PT-RS (Note 3)
	10304
	42504

	Total symbols per slot without PT-RS
	2688
	11088

	Total 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.



<End of Change R4-2210657>
<Start of Change R4-2210913>

[bookmark: _Toc526265526][bookmark: _Toc37260539][bookmark: _Toc37267927][bookmark: _Toc44712534][bookmark: _Toc45893846][bookmark: _Toc53178552][bookmark: _Toc53179003][bookmark: _Toc61179251][bookmark: _Toc61179721][bookmark: _Toc67917023][bookmark: _Toc74663644][bookmark: _Toc82622187][bookmark: _Toc90423034][bookmark: _Toc526338614]G.3	High speed train condition
High speed train conditions are as follows:
-	Scenario 1-NR350 / Scenario 1-NR500:: Open space
-	Scenario 3-NR350 / Scenario 3-NR500:: Tunnel
-	Scenario 4-BI-NR350, FR2: Open space
The high speed train conditions for the test of the baseband performance are two three non-fading propagation channels. For BS with Rx diversity, the Doppler shift time variation is the same for each antenna at each time instant.
Doppler shift for both all three scenarios is given by:

		(G.3.1)


where  is the Doppler shift and  is the maximum Doppler frequency.

 For Sceanrio 1 and Scenario 3, The cosine of angle  is given by:


	, 	(G.3.2)	


	, 	(G.3.3)


	, 	(G.3.4)





where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s,  is time in seconds.
For Sceanrio 4, the cosine of angle  is given by:
		(G.3.5)
		(G.3.6)
		(G.3.7)
where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s;  is time in seconds.
The required input parameters are listed in table G.3-1 and G.3-2.. The resulting time varying Doppler shift is shown in Figure G.3-1, G.3-2, G.3-3, and G.3-4 and G.3-9 for 350km/h scenarios, and in Figure G.3-5, G.3-6, G.3-7 and G.3-8 for 500km/h scenarios. For 350km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 350km/h for band n1 for the 15kHz SCS, and for band n77 for the 30kHz SCS, and for band n257 for the 120kHz SCS. For 500km/h scenarios, the Doppler shift was derived such that it corresponds to a velocity of around 500km/h for band n3 for the 15kHz SCS and for band n77 for the 30kHz SCS. However, the same Doppler shift requirement shall be applied regardless of the frequency of operation of the basestation and thus for lower frequencies, the supported speed is higher.
[bookmark: _Hlk31126588]Table G.3-1: Parameters for high speed train conditions for UE velocity 350 km/h
	Parameter
	Value

	
	Scenario 1-NR350
	Scenario 3-NR350

	

	700 m
	300 m

	

	150 m
	2 m

	

	350 km/h
	350 km/h

	

	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS

	Parameter
	Value

	
	Scenario 1-NR350
	Scenario 3-NR350
	Scenario 4-BI-NR350, FR2

	

	700 m
	300 m
	700 m

	

	150 m
	2 m
	150 m

	

	350 km/h
	350 km/h
	350 km/h

	

	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	1340 Hz for 15kHz SCS
2334 Hz for 30kHz SCS
	19444 Hz for 120kHz SCS



Table G.3-2: Parameters for high speed train conditions for UE velocity 500 km/h
	Parameter
	Value

	
	Scenario 1-NR500
	Scenario 3-NR500

	

	700 m
	300 m

	

	150 m
	2 m

	

	500 km/h
	500 km/h

	

	1740 Hz for 15kHz SCS
3334 Hz for 30kHz SCS
	1740 Hz for 15kHz SCS
3334 Hz for 30kHz SCS



[image: ]
Figure G.3-1: Doppler shift trajectory for scenario 1-NR350 (15 kHz SCS)

[image: ]
Figure G.3-2: Doppler shift trajectory for scenario 3-NR350 (15 kHz SCS)

[image: ]
Figure G.3-3: Doppler shift trajectory for scenario 1-NR350 (30 kHz SCS)

[image: ]
Figure G.3-4: Doppler shift trajectory for scenario 3-NR350 (30 kHz SCS)
[image: ]
[bookmark: _Hlk44705757]Figure G.3-5: Doppler shift trajectory for scenario 1-NR500 (15 kHz SCS)
[image: ]
Figure G.3-6: Doppler shift trajectory for scenario 3-NR500 (15 kHz SCS)
[image: ]
Figure G.3-7: Doppler shift trajectory for scenario 1-NR500 (30 kHz SCS)
[image: ]
Figure G.3-8: Doppler shift trajectory for scenario 3-NR500 (30 kHz SCS)
[image: ]
Figure G.3-9: Doppler shift trajectory for scenario 4-BI-NR350, FR2 (120 kHz SCS)

<End of Change R4-2210913>

<Start of Change R4-2210917>
[bookmark: _Toc508717195][bookmark: _Toc37260540][bookmark: _Toc37267928][bookmark: _Toc44712535][bookmark: _Toc45893847][bookmark: _Toc53178553][bookmark: _Toc53179004][bookmark: _Toc61179252][bookmark: _Toc61179722][bookmark: _Toc67917024][bookmark: _Toc74663645][bookmark: _Toc82622188][bookmark: _Toc90423035]G.4	Moving propagation conditions
Figure G.43-1 illustrates the moving propagation conditions for the test of the UL timing adjustment performance. The time difference between the reference timing and the first tap is according Equation (G.4-1). The timing difference between moving UE and stationary UE is equal to Δτ - (TA 31)1664Tc for 15kHz SCS, and Δτ - (TA 31)1632Tc for 30kHz SCS and Δτ - (TA 31)168Tc for 120kHz SCS. The relative timing among all taps is fixed. The parameters for the moving propagation conditions are shown in Table G.4-1.


Figure G.4-1: Moving propagation conditions

		(G.4-1)
Table G.4-1: Parameters for UL timing adjustment
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN 
Moving UE: AWGN
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal
	Normal
	Normal

	A
	15 kHz: 10 s
30 kHz: 5 s
	15 kHz: 10 s
30 kHz: 5 s
120 kHz: 1.25 s
	15 kHz: 10 s 
30 kHz: 5 s 

	
	15 kHz: 0.04 s-1
30 kHz: 0.08 s-1
	15 kHz: 0.13 s-1
30 kHz: 0.26 s-1
120 kHz: 1.04 s-1
	15 kHz: 0.18 s-1
30 kHz: 0.36 s-1




NOTE 1: Doppler shift is not taken into account in UL TA scenario Y and Z.

<End of Change R4-2210917>
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