[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #92bis              	R4-1911382
Chongqing, China, 14th – 18th Oct, 2019

[bookmark: _GoBack]Agenda item:	7.13.4.1
Source:	Samsung 	
Title:	Discussion and simulation results for HST PUSCH in LTE Rel-16
Document for:	Discussion
1	Introduction
During HST PUSCH for LTE Rel-16 discussion in RAN4#92 meeting, some agreements for PUSCH are captured in the WF [1] as follows:
· The following deployment scenario are considered:
· Open space
· Bi-directional (1st priority)
· Uni-directional 
· Tunnel for multi-antennas
· Bi-directional (1st priority)
· Uni-directional 
· BS-Railway track distance (Dmin) and Initial distance of the train from BS (Ds/2):
· Same as existing HST scenario 1 for open space and 3 for tunnel
· Other options are not precluded
· WF on PUSCH for HST evaluation (not for requirement) 
· Deployment scenarios and related parameters (e.g., Ds, Dmin, fd) will be decided based on evaluation results. The following parameters should be considered in the evaluation
· Maximum Doppler shift will be based  on the outcome of simulation results and could be less than 2 times downlink Doppler shift
For initial evaluation about the impact of high Doppler shift, some test cases are introduced. 
In this contribution, the initial results are presented based on initial simulation assumption.
2	Simulation results
2.1	Simulation assumption for PUSCH  
As captured in the WF [1], there are four options Doppler value listed for initial evaluation purpose.
	Parameter
	Value

	
	Open space
	Tunnel for multi-antennas

	
	Bi-directional
(1st priority)
	Uni-directional
	Bi-directional
(1st priority)
	Uni-directional


	Ds
	1000 m
	300 m

	Dmin
	50m
	2m

	V
	500km/h (lower speeds are not precluded)
	500km/h(Other options are not precluded)

	fd
	1944Hz, 1894Hz,1844Hz,1794Hz,1744Hz,1694Hz



n table 1, we provide the simulation assumptions for BS demodulation, which is reused in TR36.878.
Table 1: simulation assumptions for PUSCH demodulation performance evaluation 
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS for PUSCH
	
	QPSK 1/3

	Propagation condition and correlation matrix
	
	AWGN

	Antenna configuration
	
	1x2

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical



Meanwhile, the existing test parameters for high speed train and FRC table specified in the 104 spec are provided for simulation results alignment purpose.
Table 2: Test parameters for high speed train
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence 
	0,2,3,1,0,2,3,1

	Uplink-downlink allocation for TDD 
	Configuration 1(2 :2)

	Subframes in which PUSCH is transmitted
	For FDD
ubframe #0 and #8 in radio frames for which SFN mod 4 = 0
subframe #6 in radio frames for which SFN mod 4 = 1
subframe #4 in radio frames for which SFN mod 4 = 2
subframe #2 in radio frames for which SFN mod 4 = 3
For TDD
Subframe #2 in each radio frame

	Subframes in which PUCCH is  transmitted (Note 1, Note 2)

	For FDD
Subframe #5 in radio frames
For TDD 
Subframe # 3 in radio frames

	Note 1: The configuration of PUCCH (format 2) is optional
Note 2: The SNR values per antenna shall be set to -4.5dB and -1.5dB for Scenario 1 and Scenario 2, respectively



Table 2: FRC parameters for performance requirements (QPSK 1/3)
	Reference Channel
	A3-5

	Allocated resource blocks
	50

	DFT-OFDM Symbols per subframe
	12

	Modulation
	QPSK

	Code rate
	1/3

	Payload size (bits)
	5160

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Coded block size including 12bits trellis termination (bits)
	15564

	Total number of bits per sub-frame
	14400

	Total symbols per sub-frame
	7200



2.2	Performance requirement
In this subsection, the view on the requirement expect for maximum Doppler value.
a) Duplex 
The requirement with both TDD and FDD should be considered.
b) Antenna configuration
As for antenna configuration, similar with LTE, for HST open space scenario, only requirement with 1x2 antenna configuration is specified, and with HST tunnel scenario, 1x1 antenna configuration considering the realistic operation.
c) Measurement channel
As indicated in table 2,   with both PUSCH and PUCCH are configured. However, the configuration of PUCCH is optional.
d) BW
Similar with Rel-14, the requirements should be specified for all the channel bandwidth 1.4/3/5/10/15/20.
Proposal 1: The follows should be introduced for HST PUSCH requirement in Rel-16
Duplex: TDD and FDD
Antenna configuration: 1x2 for open space scenario, 1x1 for tunnel scenario
Measurement channel: PUSCH, the configuration of PUCCH is optional
BW:  1.4/5/10/15/20 MHz
2.2	Simulation Results
In this subsection, the initial simulation results are provided. In Figure 1, we provide the ideal simulation results for PUSCH under in Open Space and Tunnel for bi-directional scenario with QPSK 1/3
[image: ]
Figure 1: Simulation results of BS demodulation performance with High Doppler shift value 
In Figure 2, the normalization of TP is provided. 
[image: ]
Figure 2: Normalization TP of BS demodulation performance with High Doppler shift value 
Meanwhile, the target SNR with 70% TP are provided for both open space and tunnel for multi-antennas scenario.
	SCS, BW
	MCS
	Antenna Configuration
	Doppler Value
	RB
	Test Metric
	SNR

	15KHz, 10MHz
	QPSK 1/3
	1x2
	Open space
1944Hz
	50
	70%
	-3.9dB

	15KHz, 10MHz
	QPSK 1/3
	1x2
	Open space
1944Hz
	50
	70%
	-3.8dB



Proposal 2: 1944Hz frequency offset with QPSK 1/3 can be introduced for HST PUSCH requirement in Rel-16
3	Conclusion
In this contribution, the view of requirement with HST PUSCH in Rel-16 is provided. Meanwhile, the initial simulation result for alignment is presented.
Proposal 1: The follows should be introduced for HST PUSCH requirement in Rel-16
Duplex: TDD and FDD
Antenna configuration: 1x2 for open space scenario, 1x1 for tunnel scenario
Measurement channel: PUSCH, the configuration of PUCCH is optional
BW:  1.4/5/10/15/20 MHz
Proposal 2: 1944Hz frequency offset with QPSK 1/3 can be introduced for HST PUSCH requirement in Rel-16
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