[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #93	R4-1915096
Reno, Nevada, USA, 18 - 22 November, 2019


Title: 	Discussion and simulation results for LTE HST BS demodulation requirements
Source: 	Huawei, HiSilicon
Agenda item:	8.13.4.1
Document for:	Discussion
Background
During RAN4#92bis meeting, WF [1] for LTE Rel-16 BS demodulation was approved, the following new scenarios and new test cases are introduced:
	· Introduce the following HST scenarios
	Parameter
	Value

	
	Open space
	Tunnel for multi-antennas

	
	Bi-directional
	Bi-directional

	Ds
	1000 m
	300 m

	Dmin
	50 m
	2 m

	v
	500 km/h
	500 km/h

	fd
	1944Hz
If 70%ile of the max. throughput is not achievable with 1944Hz:
Case 1: fallback to 1750Hz, or
Case 2: accept %ile of max. throughput lower than 70%ile with 1944Hz


· Introduce the following new test cases
	Parameters
	Value

	
	Scenario 1 (Open space)
	Scenario 3 (Tunnel)

	CBW
	1.4/3/5/10/15/20 MHz
	1.4/3/5/10/15/20 MHz

	CP
	Normal
	Normal

	FRC
	A.3-2 to A.3-7 (QPSK 1/3)
	A.3-2 to A.3-7 (QPSK 1/3)

	Antenna configuration
	1Tx2Rx
	1Tx1Rx

	Reference receiver
	MRC
	MRC

	Noise estimation
	Practical
	Practical

	Time and frequency track
	Practical
	Practical

	Test metric
	[70%ile] of the max. throughput
30%ile of the max. throughput
	[70%ile] of the max. throughput
30%ile of the max. throughput

	NOTE: The configuration of PUCCH (format 2) is optional





In this contribution, we share our views about the BS demodulation requirements for LTE Rel-16 HST.
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Maximum Doppler shift:
As per the approved WF [1], the following options for maximum Doppler shift are listed:
	· 1944Hz
· If 70%ile of the max. throughput is not achievable with 1944Hz: 
· Option 1: fallback to 1750Hz, or 
· Option 2: accept %ile of max. throughput lower than 70%ile with 1944Hz


For the different velocity at Band 1, by assuming the UL Doppler shift is twice of the DL Doppler shift, we derive the corresponding maximum Doppler shift as shown below in Table 2-1:
 Table 2-1: Maximum Doppler frequency for high speed train conditions
	Velocity
	Band
	DL: Max Doppler shift (Hz)
	UL: Max Doppler shift (Hz)

	450km/h
	Band 1 (2.1GHz)
	875
	1750

	500km/h
	Band 1 (2.1GHz)
	972
	1944


Observation 1: Maximum Doppler shift 1944Hz is derived to support velocity 500km/h for Band 1.
Simulations
We provide our initial alignment simulations as per the simulation assumptions in [1] as following:
Table 3.1-1: Ideal Simulation results for LTE PUSCH under HST single-tap
	CBW [MHz]
	CP
	FRC
	Antenna configuration
	Propagation conditions
	Fraction of maximum throughput
	SNR[dB]

	
	
	
	
	
	
	1944Hz
	1750Hz

	1.4
	Normal
	A3-2
	1x1
	HST Scenario 3
	30%
	-4.97
	-5.16

	
	
	
	
	
	70%
	-0.85
	-0.85

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-7.21
	-7.11

	
	
	
	
	
	70%
	-3.86
	-3.86

	3
	Normal
	A3-3
	1x1
	HST Scenario 3
	30%
	-5.11
	-5.07

	
	
	
	
	
	70%
	-0.79
	-0.80

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-7.80
	-7.80

	
	
	
	
	
	70%
	-3.85
	-3.85

	5
	Normal
	A3-4
	1x1
	HST Scenario 3
	30%
	-6.16
	-6.22

	
	
	
	
	
	70%
	-1.57
	-1.57

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-9.09
	-9.16

	
	
	
	
	
	70%
	-4.61
	-4.61

	10
	Normal
	A3-5
	1x1
	HST Scenario 3
	30%
	-5.29
	-5.30

	
	
	
	
	
	70%
	-0.89
	-0.87

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-8.32
	-8.24

	
	
	
	
	
	70%
	-3.97
	-3.98

	15
	Normal
	A3-6
	1x1
	HST Scenario 3
	30%
	-6.24
	-6.24

	
	
	
	
	
	70%
	-1.55
	-1.56

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-9.20
	-9.26

	
	
	
	
	
	70%
	-4.60
	-4.60

	20
	Normal
	A3-7
	1x1
	HST Scenario 3
	30%
	-5.27
	-5.27

	
	
	
	
	
	70%
	-0.67
	-0.67

	
	
	
	1x2
	HST Scenario 1 Low
	30%
	-8.40
	-8.37

	
	
	
	
	
	70%
	-3.74
	-3.74


From the simulation results we can get the following observation and proposal:
Observation 2: There is negligible difference for maximum Doppler shift 1944Hz and 1750Hz, and both of them can reach 70% maximum throughput.
Proposal: It is proposed to adopt the maximum Doppler shift 1944Hz for LTE HST BS demodulation requirements. 
Proposals
In this contribution, we analyzed and shared our views on those open issues, provides our simulation results for alignment and discussions, our observations and proposals are:
Observation 1: Maximum Doppler shift 1944Hz is derived to support velocity 500km/h for Band 1.
Observation 2: There is negligible difference for maximum Doppler shift 1944Hz and 1750Hz.
Proposal: It is proposed to adopt the maximum Doppler shift 1944Hz for LTE HST BS demodulation requirements. 
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