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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 our views on PUSCH for HST.
 (
RAN#81 [1]
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 201
8
.
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 the separate contribution [3], the priority for discussion on HST in Rel.15 is proposed. As PUSCH requirements for HST, the following requirements should be considered.
1st Priority: PUSCH requirement for HST (up to 350km/h at 2.1GHz (Band n1)), which is equivalent to LTE
2nd Priority: PUSCH requirement for HST (up to 350km/h at 3.6GHz (Band n77))
3rd Priority: PUSCH for UL timing adjustment (up to 350km/h)
In the following, deployment scenarios and parameters for HST and UL timing adjustment are provided.
2.1.1	HST
For Ds and Dmin, the same values can be used since it is expected that NR cells for HST will be deployed at similar scenarios as LTE, as mentioned in [3]. For maximum Doppler frequency fd, different values can be considered to different subcarrier spacing, as proposal 2 in [3]. Our preference for deployment scenarios and parameters are shown bellow.
Proposal 1: Define parameters for NR HST as follows:
Table 1: Proposed parameters for NR high speed train scenario
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	
	1000 m
	300 m

	
	50 m
	2 m

	
	350 km/h
	350 km/h

	
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz



Table 2: Proposed parameters for NR high speed train test
	Parameter
	value

	
	FR1
	FR1

	Transform precoding
	Disabled
	Enabled

	Number of Tx
	1
TBD: 2
	1
TBD: 2

	Number of Rx
	2
TBD: 4, 8
	2
TBD: 4, 8

	Number of layers
	1
TBD: 2
	1
TBD: 2

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1
	1+1

	symbols length
	14
	14

	start symbol index
	0
	0

	Time domain resource allocation type
	type A
	type A

	Frequency domain resource
	Full applicable test bandwidth
	15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)

	MCS index
	2
TBD: 16, 20 (20 only for 1Tx)
	2
TBD: 16, 20 (20 only for 1Tx)

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz

	Propagation condition
	Scenario X/Y

	Scenario X/Y


	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput SNR @70% of maximum throughput
	SNR @30% of maximum throughput SNR @70% of maximum throughput



2.1.2	UL timing adjustment
In the last meeting, UL timing adjustment was proposed in [4]. The following parameters can be considered.
Proposal 2: Define parameters for NR UL timing adjustment as follows:
Table 3. Proposed parameters for NR UL timing adjustment test.
	Parameter
	Scenario X
	Scenario Y

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

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.18 s-1



3.	Conclusion
[bookmark: _GoBack]In this contribution, we provide parameters for PUSCH under high speed scenarios. The following proposals are obtained.
For HST
Proposal 1: Define parameters for NR HST as follows:
Table 1: Proposed parameters for NR high speed train scenario
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	
	1000 m
	300 m

	
	50 m
	2 m

	
	350 km/h
	350 km/h

	
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz



Table 2: Proposed parameters for NR high speed train test
	Parameter
	value

	
	FR1
	FR1

	Transform precoding
	Disabled
	Enabled

	Number of Tx
	1
TBD: 2
	1
TBD: 2

	Number of Rx
	2
TBD: 4, 8
	2
TBD: 4, 8

	Number of layers
	1
TBD: 2
	1
TBD: 2

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1
	1+1

	symbols length
	14
	14

	start symbol index
	0
	0

	Time domain resource allocation type
	type A
	type A

	Frequency domain resource
	Full applicable test bandwidth
	15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)

	MCS index
	2
TBD: 16, 20 (20 only for 1Tx)
	2
TBD: 16, 20 (20 only for 1Tx)

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz

	Propagation condition
	Scenario X/Y

	Scenario X/Y


	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

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

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput SNR @70% of maximum throughput
	SNR @30% of maximum throughput SNR @70% of maximum throughput



For UL timing adjustment
Proposal 2: Define parameters for NR UL timing adjustment as follows:
Table 3. Proposed parameters for NR UL timing adjustment test.
	Parameter
	Scenario X
	Scenario Y

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

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.18 s-1
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