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Introduction
The NR PDSCH demodulation alignment simulation assumptions were approved in the RAN4 #90bis meeting [1]. 
Companies were encouraged to provide performance evaluations and analysis of the PDSCH simulation assumptions. In this contribution we provide simulation results and our views for the HST scenarios.
Discussion
Simulation assumptions
In the previous meeting several options were identified as following:
	Parameters
	Configurations

	CBW/SCS
	o  Case1: FR1 FDD 10MHz CBW 15kHz SCS
o  Case2: FR1 TDD 40MHz CBW 30kHz

	HARQ RV sequence
	o   {0, 2, 3,1} for all the modulation orders

	PDSCH scheduling

	o	Skip scheduling PDSCH for PBCH slot for FR1 
i.e. slot 0 per 20ms
o	PDSCH mapping type A 
o	PRB bundling: 2 
o	Full PRB allocation

	Control symbols assumption
	o  Symbols #0 and 1 in each slot
o  Do not schedule PDSCH in in control symbols duration

	DMRS
	o	Type 1 single symbol front loaded
o	Number of additional DMRS:
	2 additional DMRSs for HST scenarios and fading channel
i.e. for full DL slots OFDM symbols with DMRS: #2, #7 and #11
o	FDM is applied between DMRS and data for test cases with 1 Layer and 2 Layers

	TRS
	o	Pattern: 2 slots
o	Periodicity 10 ms for HST tests 
o	Offset 1 slot for HST tests and 10ms from SSB for other tests
o	OFDM symbols with TRS: 
	#6 and #10
o	Bandwidth: “52 PRB” for HST tests 
o	Start PRB coincides with PRB #0 of DL BWP
o	0 dB boosting.

	CSIRS
		
	NZP CSI-RS
	ZP CSI-RS

	RRC configuration
	Configuration 1
	Configuration 1

	periodicityAndOffset
	20 ms, 0 slots
	20 ms, 0

	nrofPorts
	2 or 4
	4

	frequencyDomainAllocation
	‘000001’
Row 3 for 2 ports
Row 5 for 4 ports
	Row5, ‘000100’

	firstOFDMSymbolInTimeDomain
	12
	12

	cdm-Type
	2
	2

	density
	1
	1
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TDD Configuration
	· FR1 30kHz SCS
· Configuration 1: 7D1S2U, S = 6D:4G:4U

	Overhead for TBS determination
	0

	Channel models
	· HST single tap channel model with the following parameters:
	Parameter
	Value

	Ds
	300 m

	Dmin
	2 m

	v
	300 km/h

	fd
	750 Hz for 15 kHz SCS test and
1000 Hz for 30 kHz SCS test




	Receiver assumption
	· MMSE-IRC
· TRS based tracking for HST tests

	MIMO configuration
	· 1x2
· 1x4

	PDSCH type and MCS
	· Type A, 16QAM, MCS 13

	Number of layer
	· 1

	Number of PDSCH PRBs
	· FDD:52
· TDD:106

	Channel Model
	· Single tap HST

	Max number of HARQ process
	· FDD: 4
· TDD: 8


Simulation results
In the following, we present our simulation results for case 15 with HST channel model including FDD 1x2, FDD 1x4, TDD 1x2 and TDD 1x4 scenarios.
· FDD 1x2 
[image: ]
Figure 1: Absolute throughput for FR1 FDD 1x2
· FDD 1x4 
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Figure 2: Absolute throughput for FR1 FDD 1x4
· TDD 1x2
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Figure 3: Absolute throughput for FR1 TDD 1x2
· TDD 1x4
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Figure4: Absolute throughput for FR1 TDD 1x4

Table 1:   SNR point of case 15
	
	configuration
	FDD 1x2
	FDD 1x4
	TDD 1x2
	TDD 1x4

	SNR at 30% relative throughput
(dB)
	No compensation
	---
	---
	---
	---

	
	Compensation with ideal Fd
	-1.4
	-4.5
	-1.4
	-4.2

	
	Compensation with estimated Fd
	-1.4
	-4.2
	-1.4
	-4.0

	SNR at 60% relative throughput
(dB)
	No compensation
	---
	---
	---
	---

	
	Compensation with ideal Fd
	3.3
	0.2
	3.3
	0.3

	
	Compensation with estimated Fd
	3.3
	0.2
	3.3
	0.3

	SNR at 70% relative throughput
(dB)
	No compensation
	---
	---
	---
	---

	
	Compensation with ideal Fd
	3.5
	0.4
	3.5
	0.5

	
	Compensation with estimated Fd
	3.6
	0.4
	3.5
	0.5

	SNR at 80% relative throughput
(dB)
	No compensation
	---
	---
	---
	---

	
	Compensation with ideal Fd
	3.7
	0.6
	3.7
	0.7

	
	Compensation with estimated Fd
	3.7
	0.6
	3.7
	0.7


Observation: 
· There is no significant throughput difference when the maximum Doppler shift varied from 875Hz (FDD 875Hz) to 1000Hz (TDD 1000Hz) for MCS13
· With agreed test set-up (TRS configurations, Doppler shift), UE is able to track the Doppler shift without performance degradation in single tap HST channel model 
· There is significant performance degradation without frequency shift tracking and compensation.
· For single tap HST channel, throughput ramp up drastically from 50%~100% within 1dB SNR range.
Proposal 1: In order to achieve relative stable test points, we propose to use 30% relative TP as the test point to define SNR requirements. 
Conclusion
In this contribution, we provided preliminary simulation results for HST test with above observations.
The main proposal is as follows:
Proposal 1: In order to achieve relative stable test points, we propose to use 30% relative TP as the test point to define SNR requirements.
Reference
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