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Table A.3-2A: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, additional DM-RS position = pos2 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-33
	G-FR1-A3-34

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	52
	106

	Data bearing CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	2600
	5256

	Transport block CRC (bits)
	16
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2616
	2664

	Total number of bits per slot
	13728
	27984

	Total resource elements per slot
	6846
	13992

	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, and l0= [2 or 3] for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].



---UNCHANGED PARTS OMITTED---
Table A.4-2A: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-29
	G-FR1-A4-30

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	52
	106

	Data bearing CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	17424
	35856

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	24
	24

	Number of code blocks - C
	3
	5

	Code block size including CRC (bits) (Note 2)
	5840
	7200

	Total number of bits per slot
	27456
	55968

	Total resource elements per slot
	6846
	13992

	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, and l0= [2 or 3]  for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [20].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [19].





---UNCHANGED PARTS OMITTED---

[bookmark: _Toc36636361][bookmark: _Toc37273307]J.3	High speed train condition
The applicable models for high speed train conditions are as follow:
· Scenario 1-NR350 / Scenario 1-NR500: Open space
· Scenario 3-NR350 / Scenario 3-NR500: Tunnel 
The high speed train conditions for the test of the baseband performance are two non-fading propagation channels. The Doppler shift varies with time as described below. For BS with Rx diversity, the Doppler shift time variation is the same for each antenna at each time instant.
For both scenarios, the Doppler shift is given by:

		(J.3.1)



where  is the Doppler shift and  is the maximum Doppler frequency. The cosine of angle is given by:


	, 	(J.3.2)	


	, 	(J.3.3)


	, 	(J.3.4)





where  is the initial distance in metres of the train from BS, and  is the perpendicular distance in metres from the BS to the railway track,  is the velocity of the train in m/s,  is time in seconds.
The required input parameters are listed in table J.3-1 and J.3-2. The resulting time varying Doppler shift is shown in Figure J.3-1, J.3-2, J.3-3 and J.3-4 for 350km/h scenarios, and in Figure J.3-5, J.3-6, J.3-7 and J.3-8 for 500km/h scenarios. For 350km/h secnarios,  Thethe 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. 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.
Table J.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



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

Figure J.3-2: Doppler shift trajectory for scenario 3-NR350 (15 kHz SCS)
[image: ]
Figure J.3-3: Doppler shift trajectory for scenario 1-NR350 (30 kHz SCS)
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Figure J.3-4: Doppler shift trajectory for scenario 3-NR350 (30 kHz SCS)
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Figure J.3-5: Doppler shift trajectory for scenario 1-NR500 (15 kHz SCS)

[image: ]
Figure J.3-6: Doppler shift trajectory for scenario 3-NR500 (15 kHz SCS)

[image: ]
Figure J.3-7: Doppler shift trajectory for scenario 1-NR500 (30 kHz SCS)

[image: ]
Figure J.3-8: Doppler shift trajectory for scenario 3-NR500 (30 kHz SCS)
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