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1. Introduction
 In the past meetings, the following agreements were reached for BS performance under HST scenarios [1, 2]. In this contribution, we provide simulation assumptions for NR PRACH restricted set A and B.
	RAN#81 [1]
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.
RAN4#90 [2]
· Companies are encourage to evaluate for RAN4#90bis when they could provide evaluation results  for the following scenarios :
· PUSCH requirements for high speed scenarios 
· Option 1 HST (up to 300km/h or 350km/h at Band 7 (2.7GHz) [and  Band n77 (3.6GHz)])
· Option 2: Use the same band as LTE to reduce the workload for BS side (i.e., maximum Doppler shift is 1340Hz). 
· PRACH requirements for high speed scenarios 
· Preamble format 0 with restricted set A and B
NOTE: For above scenarios, 1 additional DMRS is baseline. Other assumption is not precluded.
· Operators are encourage to provide the motivation to introduce HST related tests as well as their priority on the test to be introduced in Rel-15 in RAN4 #90bis


2.	Discussion
In BS demodulation, PRACH requirement for burst format 0 with normal mode is specified [3].
	TS 38.104
Table 8.4.2.2-1: PRACH missed detection requirements for Normal Mode, 1.25 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex [TBD])
	Frequency offset
	SNR (dB)

	
	
	
	
	Burst format 0

	1
	2
	AWGN
	0
	[-15.1]

	
	
	[TDLC300-100]
	400 Hz 
	[-6.7]

	
	4
	AWGN
	0
	[-17.3]

	
	
	[TDLC300-100]
	400 Hz 
	[-12.2]

	
	8
	AWGN
	0
	[-19.6]

	
	
	[TDLC300-100]
	400 Hz 
	[-16.3]


 
TS 38.211

Table 6.3.3.1-1: PRACH preamble formats for  and  kHz.
	Format
	

	

	

	

	Support for restricted sets

	0
	839
	1.25 kHz
	
	 
	Type A, Type B

	1
	839
	1.25 kHz
	 
	 
	Type A, Type B

	2
	839
	1.25 kHz
	 
	 
	Type A, Type B

	3
	839
	5 kHz
	 
	 
	Type A, Type B






In the current RAN4 specification [3], PRACH requirements for only normal mode are defined. PRACH requirements for normal mode supports frequency offset of up to 400Hz, which is not enough for HST scenario, since very larger Doppler frequency offset should be considered. In LTE, PRACH requirements for high-speed mode with restricted set A and B are specified to ensure the performance under HST scenarios. Similarly, in NR, taking into account HST scenarios, test cases for restricted set A and B under larger frequency offset corresponding to the assumed maximum Doppler shift should be defined.
Observation 1: For HST supports, PRACH requirements for restricted set A and B are needed.
According to TS 38.211 [4], restricted set A and B can be configured to all PRACH burst formants of long sequence. When we consider macro scenario, not only burst format 0 but also other formats should be considered, however, at this moment, it is compromised to consider only burst format 0 in Rel.15 in order to reduce the work and support HST. When requirements for other burst formats in the future are requested, it should be discussed to add corresponding requirements to RAN4 specification in TEI-15.
Proposal 1: For HST support, define PRACH requirements for restricted set A and B for burst format 0 in Rel.15. PRACH requirements for burst format 1, 2 and 3 will be added to RAN4 specification in TEI-15.
For restricted set A, it is enough to consider parameters equivalent to LTE. On the other hand, for restricted set B, at least maximum Doppler shift (i.e., 2334Hz) based on UE speed 350km/h at carrier frequency 3.6GHz should be considered as frequency offset conditions. As parameters for PRACH restricted set A and B tests, Table 4 is proposed.
Proposal 2: Consider parameters for PRACH restricted set type A and B tests as follow:
Table 1: Proposed parameters for NR high speed train test
	Parameter
	value

	
	Restricted set type A
	Restricted set type B

	Number of Tx
	1
	1

	Number of Rx
	2, 4, 8
	2, 4, 8

	Preamble format
	Format 0
	Format 0

	Frequency offset / Propagation condition
	0Hz: AWGN
400Hz: TDLC300-100
800Hz: AWGN
1340Hz: AWGN
	0Hz: AWGN
400Hz: TDLC300-100
800Hz: AWGN
2334Hz or 2500Hz: AWGN

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

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



3.	Conclusion
In this contribution, we provide our views on PRACH for HST. The following observation and proposals are obtained.
Observation 1: For HST supports, PRACH requirements for restricted set A and B are needed.
[bookmark: _GoBack]Proposal 1: For HST support, define PRACH requirements for restricted set A and B for burst format 0 in Rel.15. PRACH requirements for burst format 1, 2 and 3 will be added to RAN4 specification in TEI-15.
Proposal 2: Consider parameters for PRACH restricted set type A and B tests as follow:
Table 1: Proposed parameters for NR high speed train test
	Parameter
	value

	
	Restricted set type A
	Restricted set type B

	Number of Tx
	1
	1

	Number of Rx
	2, 4, 8
	2, 4, 8

	Preamble format
	Format 0
	Format 0

	Frequency offset / Propagation condition
	0Hz: AWGN
400Hz: TDLC300-100
800Hz: AWGN
1340Hz: AWGN
	0Hz: AWGN
400Hz: TDLC300-100
800Hz: AWGN
2334Hz or 2500Hz: AWGN

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

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