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1. Introduction
In the recent RAN#84 meeting, a new WID [1] on NR support for high speed train was approved. One of the objectives is to investigate the scenarios for NR support for high speed train shown as follows:
	· Following scenarios will be investigated:
· The channel model: 
· HST-SFN scenarios, e.g. the channel mode captured in Section B.3A of 3GPP TS 36.101
· HST scenarios with high Doppler frequency, e.g. the channel mode captured in Section B.3 of 3GPP TS 36.101
· TDL channel with high Doppler frequency
· Other deployment scenarios are not precluded
· The target speed is up to 500km/h
· The carrier frequency is up to 6GHz



This paper will give our view on propagation condition and frequency offset based on simuation results for NR HST PRACH.
2. Discussion
Generally，the maximum Doppler shift for UE is fd, but the maximum Doppler shift for BS is 2fd.  The fd and 2fd for 300km/h, 350km/h and 489km/h at 2.07GHz, 2.1GHz and 3.6GHz are shown in Table 2-1 respectively.

Table 2-1 fd and 2fd for 300km/h , 350km/h and 489km/h at 2.07GHz, 2.1GHz, and 3.6GHz
	
Speed()
	     2.07GHz
	2.1GHz
	3.6GHz

	
	
(Hz)
	
2(Hz)
	
(Hz)
	
2(Hz)
	
(Hz)
	
2(Hz)

	300 km/h
	575
	1150
	583
	1166
	1000
	2000

	350 km/h
	670
	1340
	680
	1360
	1166
	2332

	489 km/h
	937.5
	1875
	951
	1902
	1630
	3260



The propation condition and frequency offset for High speed Mode restricted set type A in Table 8.4.2.1-2 in TS 36.104 are shown in the following.
	Table 8.4.2.1-2 PRACH missed detection requirements for High speed Mode restricted set type A
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.1
	-14.2
	-16.3
	-16.6

	
	
	ETU 70 Low
	270 Hz
	-7.4
	-7.3
	-9.3
	-9.5

	
	
	AWGN
	625 Hz
	-12.4
	-12.3
	-14.4
	-14.4

	
	
	AWGN
	1340 Hz
	-13.4
	-13.5
	-15.5
	-15.7

	
	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.4
	-13.7
	-13.7

	
	
	AWGN
	625 Hz
	-14.9
	-14.6
	-16.8
	-16.8

	
	
	AWGN
	1340 Hz
	-15.9
	-15.5
	-17.8
	-17.8

	
	8
	AWGN
	0
	-19.3
	-19.1
	-20.9
	-21.0

	
	
	ETU 70 Low
	270 Hz
	-15.6
	-15.1
	-17.0
	-17.0

	
	
	AWGN
	625 Hz
	-17.7
	-17.4
	-19.3
	-19.4

	
	
	AWGN
	1340 Hz
	-18.7
	-18.4
	-20.5
	-20.5






The propation condition and frequency offset for High speed Mode restricted set type B in Table 8.4.2.1-5 in TS 36.104 are shown in the following.

	Table 8.4.2.1-5 PRACH missed detection requirements for High speed Mode restricted set type B
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	1
	2
	AWGN
	0
	-14.5
	-14.1
	-16.7
	-16.8

	
	
	AWGN
	625
	-12.0
	-11.7
	-13.9
	-13.9

	
	
	ETU 70 Low
	270 Hz
	-7.3
	-6.9
	-9.1
	-9.2

	
	
	AWGN
	1875 Hz
	-11.8
	-11.4
	-13.8
	-14.0

	
	4
	AWGN
	0
	-17.1
	-16.6
	-19.1
	-19.1

	
	
	AWGN
	625
	-14.4
	-14.1
	-16.1
	-16.2

	
	
	ETU 70 Low
	270 Hz
	-11.8
	-11.3
	-13.5
	-13.4

	
	
	AWGN
	1875 Hz
	-14.2
	-13.8
	-15.9
	-16.3

	
	8
	AWGN
	0
	-19.6
	-19.1
	-21.2
	-21.2

	
	
	AWGN
	625
	-16.4
	-16.3
	-18.1
	-18.2

	
	
	ETU 70 Low
	270 Hz
	-15.3
	-15.1
	-17.1
	-17.5

	
	
	AWGN
	1875 Hz
	-16.3
	-16.0
	-18.0
	-18.4






From above, the maximum frequency offset at AWGN for High speed Mode restricted set type A for LTE HST PRACH is 1340Hz, and the maximum frequency offset at AWGN for High speed Mode restricted set type B for LTE HST PRACH is 1875Hz. According to the table 2-1, the 1340Hz and 1875Hz are the BS maximum Doppler shifts corresponding to 350km/h and 489km/h at 2.07GHz. 
The contribution [2] pointed out the band n77(3.6GHz) and band n1(2.1GHz) are candidate bands for NR HST. For 2.1GHz, the 1340Hz at AWGN for High speed Mode restricted set type A and 1875Hz at AWGN for High speed Mode restricted set type B are sufficient because the 2fd at 2.1GHz is close to that at 2.07GHz according to Table 2-1. But for 3.6GHz, the BS maximum Doppler shifts at 300km/h, 350km/h, and 489km/h at 3.6GHz are 2000Hz, 2332Hz, and 3260Hz respectively according to Table 2-1. Whether the NR BS can support those BS maximum Doppler shift 2000Hz, 2332Hz, and 3260Hz at 3.6GHz or not need to be evaluated. At the same time, according to the propagation condition and frequency offset in DOCOMO’s contribution in RAN4#91, the propagation condition and frequency offset for evaluation of NR HST PRACH are summarized in Table 2-2.

Table 2-2 propagation condition and frequency offset for NR HST PRACH
	Propagation condition
	AWGN,
TDLC300-100，
TDLC300-1340，
TDLC300-1875,
TDLC300-2000,
Note: TDLC<DS>-<Doppler> , where ‘<DS>‘ indicates the desired delay spread and ‘<Doppler>’ indicates the maximum Doppler frequency (Hz).


	Frequency offset
	1) For AWGN
for restricted set type A: 625Hz, 1340Hz, 2000Hz
for restricted set type B: 625Hz, 1875Hz, 2000Hz, 2332Hz
2) For fading Channel
      400Hz for any fading channel for restricted set type A and restricted set type B




Based on above propagation condition and frequency offset, we provide our evaluation results for NR HST PRACH shown in Table 2-3 with simulation assumption for NR HST PRACH shown in Table 5-1 in Annex.

Table 2-3 evaluation results for NR HST PRACH
[Evaluation result is TBD] 

3. Conclusion
This paper discussed propagation condition and frequency offset for NR HST PURACH. Based on discussed propagation condition and frequency offset, we provide our evaluation results for NR HST PRACH.
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5. Annex

[bookmark: _GoBack]Table 5-1 Test Parameters for HST PACH
	Parameter
	value

	
	FR1

	Number of Tx
	1

	Number of Rx
	2

	Preamble format
	Format 0,

	restricted set type
	restricted set type A, 
 restricted set type B

	SCS
	1.25kHz (only for Format 0)

	Ncs
	for restricted set type A: 15, 
for restricted set type B: 15

	v
	for restricted set type A: 0, 
for restricted set type B: 30

	Logical sequence index
	for restricted set type A: 384, 
for restricted set type B: 30

	Proposed time estimation error for AWGN/TDL
	1.04us for AWGN
2.55us for TDLC300ns-100Hz

	Test metric
	False alarm probability: 0.1%
missed detection: 99%
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