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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 parameters for NR PRACH restricted set type A and B.
	RAN#81 [1]
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.
RAN4#90bis [2]
· Overview
· Release to define NR BS HST requirements
· Option 1: Release 15
· Option 2: Release 16 with starting point of 350km/h on the same Band 1 as LTE
· One of the above options will be decided based on the outcome of the evaluation. 
· The performance requirements for HST are optional, and the applicability depends on the declaration. 
· Assumptions for the following HST evaluations are for NR Rel-15 HST for RAN4#91 meeting. Bases on the evaluation results, companies can share their views on the HST requirements definition. 
· Way forward
· Companies are encourage to evaluate PUSCH and PRACH performance under HST for RAN4#91. 
· If no technical issues are identified and no concern is raised on the evaluation assumptions, Draft CRs implementing framework of  PUSCH for HST and PRACH for restricted set type A or/and B, for TS 38.104, TS 38.141-1 and TS 38.141-2, might be provided in RAN4 #91.


2.	Discussion
In the current RAN4 specification [3], PRACH requirements for only normal mode are defined and support frequency offset up to 400Hz.
	TS 38.104 [3]
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 [4]

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







As mentioned in [5], for support HST, test cases for restricted set type A and B with larger frequency offset corresponding to the assumed maximum Doppler shift should be defined. In order to reduce the work, the test configurations should be reused from E-UTRA as much as possible. Based on above, it is proposed to introduce PRACH tests for format 0 with restricted set type A and B.
Proposal 1: Introduce PRACH performance requirements for format 0 with restricted set type A and B.
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
625Hz: AWGN
1340Hz: AWGN
	0Hz: AWGN
400Hz: TDLC300-100
625Hz: AWGN
[2000Hz]: 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%



For introduction of NR HST, we provide draft CRs to capture in TS 38.104, TS 38.141-1 and TS 38.141-2.
Proposal 2: Agree on draft CRs to introduce PRACH format 0 with restricted set type A and B.
3.	Conclusion
In this contribution, we provide our views on PRACH for HST. The following proposals are obtained.
Proposal 1: Introduce PRACH performance requirements for format 0 with restricted set type A and B.
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
625Hz: AWGN
1340Hz: AWGN
	0Hz: AWGN
400Hz: TDLC300-100
625Hz: AWGN
[2000Hz]: 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%



Proposal 2: Agree on draft CRs to introduce PRACH format 0 with restricted set type A and B.
References
[1] RP-182149, “Way forward on RAN4 work for Core and Perf. part for NR”, RAN4 Chairman, RAN #81, September 2018
[2] R4-1904720, “WF on high speed related requirements for NR BS demodulation in Rel.15”, NTT DOCOMO, INC., China Telecom, RAN4 #90bis, April 2019
[3]  “3GPP TS 38.104: NR; Base Station (BS) radio transmission and reception”, 3GPP
[4]  “3GPP TS 38.211: NR; Physical channels and modulation”, 3GPP
[5] R4-1903572, “NR PRACH for high speed in Rel.15”, NTT DOCOMO, INC., RAN4 #90bis, April 2019
image3.png
AfRAc (1,25 5)




image4.wmf
RA

L


oleObject2.bin

image5.wmf
RA

f

D


oleObject3.bin

image6.wmf
u

N


oleObject4.bin

image7.wmf
RA

CP

N


oleObject5.bin

image8.png
24576k




image9.png
3168«




image10.png
2- 24576k




image11.png
21024k




image12.png
4-24576k




image13.png
4688«




image14.png
4-6144xk




image2.wmf
839

RA

=

L


oleObject1.bin

