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1   Background
During RAN4#90Bis, way forward [1] on high speed related requirements for NR BS demodulation in Rel-15 was approved, more detailed simulation assumptions about the evaluation of PUSCH and PRACH performances under HST were agreed.
	Parameter
	value

		FR1
	FR1

	Transform precoding
	Disabled
	Enabled

	Number of Tx
	1
	1

	Number of Rx
	2
	2

	Number of layers
	1
	1

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

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	Baseline: DMRS 1+1, the position of FL DMRS l0= 3 for both 15kHz and 30kHz SCS

DMRS 1+1+1 for 30kHz SCS is welcome to provide evaluation results

	Baseline: DMRS 1+1, the position of FL DMRS l0=3 for both 15kHz and 30kHz SCS

DMRS 1+1+1 for 30kHz SCS is welcome to provide evaluation results


	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
	2

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

	Propagation condition
	Scenario 3 with AWGN

	Scenario 3 with AWGN


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

	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 @70% of maximum throughput
	SNR @70% of maximum throughput


	


	Parameter
	Value

	
	Scenario 3

	
	300 m

	
	2 m

	
	300 km/h

	
	For 15kHz SCS: 1150Hz

For 30kHz SCS: 

 - Option 1: 2000Hz  

 - Option 2: 1150Hz


	· PRACH performance requirements for HST

· Baseline: Restricted set type B

· Restricted set type A is welcome to provide evaluation results

· Burst format

· Burst format 0

· Channel model and frequency offset

· Reuse parameters of requirements for burst format 0 from LTE

· AWGN

· Baseline: AWGN with 1875 Hz frequency offset for restricted set type B

                                                                 FFS: AWGN with 2000 Hz frequency offset for restricted set type B

· AWGN with 1340 Hz frequency offset for restricted set type A is welcome to provide evaluation results

· TDLC300-100

· Base line: TDLC300-100 with 400Hz frequency offset for restricted set type B

· TDLC300-100 with 400Hz frequency offset for restricted set type A is welcome to provide evaluation results


In this contribution, we share our evaluations and views about the high speed related demodulation requirements for NR BS in Rel-15.

2   Discussion

2.1   Evaluation for PUSCH with transform precoding disable
	Case Number
	CHBW/ SCS
	Number of RB
	MIMO
	PUSCH type and MCS
	Number of layer
	Max Doppler shift fd
	DMRS
	SNR

	1
	10MHz/15kHz
	52
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 2
	1 Layer
	1150
	1+1
	9.70

	
	
	
	
	
	
	
	1+1+1
	-5.54

	2
	40MHz/30kHz
	106
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 2
	1 Layer
	1150
	1+1
	-6.0

	
	
	
	
	
	
	
	1+1+1(l0=2)
	-5.76

	
	
	
	
	
	
	
	1+1+1 (l0=3)
	-4.85

	3
	40MHz/30kHz
	106
	1Tx 2Rx ULA Low
	Type A, QPSK, MCS 2
	1 Layer
	2000
	1+1
	NA

	
	
	
	
	
	
	
	1+1+1
	-5.39


From the above evaluation results with single-tap channel model defined in TS 36.104 annex B.3, we have the following observations:
Observation 1: There is big performance gain for DMRS 1+1+1 compared to DMRS configuration 1+1 for 15kHz SCS with 1150Hz Doppler shift.
Observation 2: Similar performance gain for DMRS 1+1 and DMRS 1+1+1 for 30kHz SCS with 1150Hz Doppler shift.

Observation 3: It is not applicable for 30kHz SCS with 2000Hz Doppler shift to use DMRS configuration 1+1.

2.2   Evaluation for PRACH
Under AWGN condition:
For NPRACH preamble format 0 under AWGN condition, to reduce the workload and ensure to define the requirements within Rel-15 schedule considering the strict timeline, the same frequency offset as LTE can be reused, i.e. 1340Hz frequency offset for restricted set type A and 1875Hz frequency offset for restricted set B. 

In LTE system with using restricted set A, the random access is designed to cope with the Doppler frequency shift no larger than the preamble signal subcarrier spacing (1250Hz). But with higher speed or higher carrier frequency, the Doppler frequency shifts will be larger than one subcarrier spacing of the preamble signal. To support higher speed (above 350 Km/h) or higher carrier frequency (band 22/42/43) with higher Doppler frequency shift, LTE introduced restricted set B in Release 13. NR introduced both restricted set A and B in Release 15, as per RAN1’s evaluation for restricted set A and B, when Doppler frequency shift is larger than 1500Hz, restricted set B should be used to ensure 1% probability of correct detection of the preamble when the signal is present, and 0.1% false alarm rate. To simplify RAN4 work and reduce test effort, the performance requirements for restricted set B can be defined only.

Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements under AWGN as defined in TS 36.104.
Here is the simulation results of restricted Type A and B under AWGN condition:

Table 2.2-1 PRACH simulation results under AWGN condition

	Channel model
	
	Huawei

	AWGN
	FO = 1340Hz
Restricted Type A
	1x2
	-16.65

	
	
	1x4
	-18.65

	
	
	1x8
	-21.3

	
	FO = 1875Hz
Restricted Type B
	1x2
	-12.85

	
	
	1x4
	-14.85

	
	
	1x8
	-17.75

	
	FO = 2000Hz
Restricted Type B
	1x2
	-11.21

	
	
	1x4
	-12.88

	
	
	1x8
	-15.3


Under TDLC300-100 condition:
Here is the simulation results of restricted Type A and B under TDLC300-100 condition:

Table 2.2-2 PRACH simulation results under TDLC300-100 condition

	Channel model
	
	Huawei

	TDLC300
Doppler Freq. 100Hz
	FO = 400Hz
Restricted Type B
	1x2
	-5.75

	
	
	1x4
	-11.2

	
	
	1x8
	-15.13

	
	FO = 400Hz
Restricted Type A
	1x2
	-9.87

	
	
	1x4
	-14.5

	
	
	1x8
	-17.6


3   Conclusion / Proposals
In this contribution, we share our evaluation results for HST PUSCH and PRACH, and give our observations and proposals:
Observation 1: There is big performance gain for DMRS 1+1+1 compared to DMRS configuration 1+1 for 15kHz SCS with 1150Hz Doppler shift.
Observation 2: Similar performance gain for DMRS 1+1 and DMRS 1+1+1 for 30kHz SCS with 1150Hz Doppler shift.

Observation 3: It is not applicable for 30kHz SCS with 2000Hz Doppler shift to use DMRS configuration 1+1.

Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements under AWGN as defined in TS 36.104.
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