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1 Introduction

In this contribution we have evaluated HST PDSCH demodulation under single tap conditions from Way forward [1]
2 Common test setup
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3   Results
3.1 FDD test cases rank 1
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Figure 1 Throughput curve FDD DMRS configuration comparison
In the FDD test cases seen in figure 1 very small performance degradation can be seen due to doppler frequency. Also, the demodulation advantage from configuring DMRS 1+1+1+1 instead of 1+1+1 is negligible compared to the overhead occupied by the one additional DMRS symbol. Therefore, we see no benefit to configure DMRS 1+1+1+1. 
Observation 1: No demodulation improvement can be seen when comparing DMRS patterns 1+1+1 with 1+1+1+1 for rank 1. 
Proposal 1: Configure DMRS pattern 1+1+1 for FDD test cases up to 1250Hz doppler for rank 1
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Figure 2 Throughput curve comparing different deployment scenarios for Dmin and Ds

In Figure 2 the two options for deployment scenarios for the base stations. Comparing the Tunnel Scenario (Ds = 300, Dmin = 2) with the Open Space scenario (Ds = 700, Dmin = 150). No distinguishing demodulation deviation can be observed here.

Observation 2: No distinguishable demodulation performance difference can be observed when comparing the two base station deployment scenarios for rank 1.
Table 1 SNR at 70% throughput for FDD test cases

	Test
	Scenario [Ds/Dmin]
	DMRS
	Doppler [Hz]
	Rx antennas
	SNR @ 70% maximum Throughput

	1
	300/2
	1+1+1
	1000
	2
	3.26


	2
	300/2
	1+1+1
	1000
	4
	0.39

	3
	300/2
	1+1+1
	1250
	2
	3.27

	4
	300/2
	1+1+1
	1250
	4
	0.38

	5
	300/2
	1+1+1+1
	1000
	2
	3.35

	6
	300/2
	1+1+1+1
	1000
	4
	0.39

	7
	300/2
	1+1+1+1
	1250
	2
	3.35

	8
	300/2
	1+1+1+1
	1250
	4
	0.39

	9
	700/150
	1+1+1
	1000
	2
	3.26

	10
	700/150
	1+1+1
	1000
	4
	0.37

	11
	700/150
	1+1+1
	1250
	2
	3.26

	12
	700/150
	1+1+1
	1250
	4
	0.38


For TDD test cases there no major degradation can be observed up to 1667Hz with DMRS configuration 1+1+1. Therefore, similarly with FDD the need for 1 additional DMRS symbol is not needed.
3.2 TDD test cases rank 1

[image: image4.png]Throughput [Mbps]

40

35

EY

R

3

10

TDD 40MHz/30kHz

——1667Hz Doppler 2Rx DMRS 1+1+1
——1667Hz Doppler 4Rx DMRS 1+1+1
—+—1667Hz Doppler 2Rx DMRS 1+1+1+1
- 1667Hz Doppler 4Rx DMRS 1+1+1+1

5

SNR [dB]

10 15

20




Figure 3 Throughput curve TDD DMRS configuration comparison
As can be observed in Figure 3, the gain from using DMRS configuration 1+1+1+1 is negligible compared to DMRS 1+1+1. Additionally, the overhead from 1 extra DMRS symbol causes a maximum throughput reduction compared to using DMRS 1+1+1. 

Observation 3: No demodulation improvement can be seen when comparing TDD DMRS patterns 1+1+1 with 1+1+1+1 for rank 1. 

Proposal 2: Configure DMRS pattern 1+1+1 for TDD test cases up to 1667Hz doppler for rank 1
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Figure 4 Throughput curve for different deployment scenarios for Dmin and Ds
In figure 4 the throughput curves are plotted for the two options for deployment scenario. Similarly, to FDD, there doesn’t seem to be and performance different for the two options.
Observation 4: No distinguishable performance different for different deployment scenarios for rank 1 TDD
Table 2 SNR at 70% throughput for TDD test cases
	Test
	Scenario [Ds/Dmin]
	DMRS
	Doppler [Hz]
	Rx antennas
	SNR @ 70% maximum Throughput

	13
	300/2
	1+1+1
	1667
	2
	3.5

	14
	300/2
	1+1+1
	1667
	4
	0.52

	15
	700/150
	1+1+1
	1667
	2
	3.49

	16
	700/150
	1+1+1
	1667
	4
	0.53

	17
	300/2
	1+1+1+1
	1667
	2
	3.42

	18
	300/2
	1+1+1+1
	1667
	4
	0.46

	19
	700/150
	1+1+1+1
	1667
	2
	3.42

	20
	700/150
	1+1+1+1
	1667
	4
	0.45


4 Conclusion

In this contribution we have evaluated HST single tap demodulation performance and propose down selection of a few options. The SNR results are captured in Table 1 for FDD, and in Table 2 for TDD.
Observation 1: No demodulation improvement can be seen when comparing DMRS patterns 1+1+1 with 1+1+1+1 for rank 1. 
Proposal 1: Configure DMRS pattern 1+1+1 for FDD test cases up to 1250Hz doppler for rank 1
Observation 2: No distinguishable demodulation performance difference can be observed when comparing the two base station deployment scenarios for rank 1.

Observation 3: No demodulation improvement can be seen when comparing TDD DMRS patterns 1+1+1 with 1+1+1+1 for rank 1. 

Proposal 2: Configure DMRS pattern 1+1+1 for TDD test cases up to 1667Hz doppler for rank 1

Observation 4: No distinguishable performance different for different deployment scenarios for rank 1 TDD
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[image: image6.png]Parameter Value
FDD 15KHz SCS TDD 30KHz SCS
Antenna configuration 1x2, 1x4 (rank 1); 2x2; 2x4 (rank 2)
DMRS type type 1
Number of DMRS symbols + Option 1: DMRS 1+1+1
¢ Option 2: DMRS 1+1+1+1
Precoding scheme Random precoding based on typel single panel codebook, bundle size 2
TDD pattern: DDDDDDDSUU ,S(6D:4G:4U)
Front loaded DMRS symbol L0=2
Propagation condition HST-single tap
TRS periodicity 10ms, 2 slot
PDSCH mapping Type A, Start symbol 2, Duration 12
Ds and Dmin Ds=300m, Dmin=2m
Rank Option 1: Rank =1
Option 2: Rank =2
BW 10MHz 40MHz
Maximum Doppler shift v Option 1: 1000Hz 1667Hz
v/ Option 2: 1250Hz
Testing metric SNR @70% of maximum throughput




