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Background
During RAN4#92bis meeting, way forward [1] for NR Rel-16 UE demodulation was approved. In this contribution, we share our views about the UE demodulation requirements for NR Rel-16 HST under multi-path fading channel.
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Number of DMRS symbols
As per TS 38.822[2], DMRS 1+1+1 is mandatory while DMRS 1+1+1+1 is optional, also 1+1+1+1 has larger overhead. To ensure all UE can support the related HST performances and reduce the overhead as much as possible, DMRS 1+1+1 is preferable.
Proposal 1: For multi-path fading channel, it is proposed to set DMRS 1+1+1.
MCS
	· For all the channel models in this way forward, FFS on the MCS
· Option 1: MCS4
· Option 2: MCS13
· Option 3: MCS17
· Other MCS are not precluded
· MCS should be decided based on whether the maximum throughput can be achieved


As per simulation results in Section 3, we can get the following observations and proposal:
Observation 1: For multi-path fading channel, it is not feasible for the following cases:
	Case Number
	CHBW/ SCS
	Max Doppler shift fd (Hz)
	MIMO
	Rank
	MCS
	SNR@70% Max TP

	5
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	13
	N/A

	6
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	17
	N/A

	17
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	13
	N/A

	18
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	17
	N/A


Observation 2: For multi-path fading channel, MCS 13 with Rank 1 has better performance considering balance between throughput and SNR.
Proposal 2: It is proposed to adopt MCS 13 and Rank 1 for multi-path fading channel.
Simulations
	· Simulation assumption for multi-path fading channel
	Parameter
	Value

	
	FDD 15KHz SCS
	TDD 30KHz SCS

	Antenna configuration
	2×2; 2×4

	DMRS type
	type 1

	Number of DMRS symbols
	Option 1: DMRS 1+1+1
Option 2: DMRS 1+1+1+1

	TDD pattern
	7D1S2U, S: 6D 4G 4U

	MCS
	MCS 4; MCS 13; MCS 17 based on 64QAM table

	Propagation condition
	TDL-C 300ns

	TRS periodicity
	10ms, 2slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Rank
	Rank = 1 and 2

	BW
	10MHz
	40MHz

	Maximum Doppler shift
	600Hz
	1200Hz

	Testing metric
	SNR @70% of maximum throughput





We provide our simulations as per the simulation assumptions in [1] for multi-path fading channel as following:
Table 3-1: Ideal Simulation results for NR PDSCH under multi-path fading channel
	Case Number
	CHBW/ SCS
	Max Doppler shift fd (Hz)
	MIMO
	Rank
	MCS
	SNR@70% Max TP

	1
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	1
	4
	-2.09

	2
	
	
	
	
	13
	6.51

	3
	
	
	
	
	17
	11.10

	4
	
	
	
	2
	4
	2.08

	5
	
	
	
	
	13
	N/A

	6
	
	
	
	
	17
	N/A

	7
	
	
	2Tx 4Rx ULA Low
	1
	4
	-5.63

	8
	
	
	
	
	13
	2.87

	9
	
	
	
	
	17
	6.95

	10
	
	
	
	2
	4
	-1.94

	11
	
	
	
	
	13
	7.58

	12
	
	
	
	
	17
	13.50

	13
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	1
	4
	-2.42

	14
	
	
	
	
	13
	7.31

	15
	
	
	
	
	17
	13.55

	16
	
	
	
	2
	4
	2.91

	17
	
	
	
	
	13
	N/A

	18
	
	
	
	
	17
	N/A

	19
	
	
	2Tx 4Rx ULA Low
	1
	4
	-5.52

	20
	
	
	
	
	13
	3.31

	21
	
	
	
	
	17
	7.79

	22
	
	
	
	2
	4
	-1.40

	23
	
	
	
	
	13
	8.53

	24
	
	
	
	
	17
	15.82
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Figure 3-1: Ideal Simulation results for NR PDSCH under multi-path fading channel
Proposals
In this contribution, we discuss and provide our simulation results on NR UE HST performance requirements under multi-path fading channel model. Our observations and proposals are:
Observation 1: For multi-path fading channel, it is not feasible for the following cases:
	Case Number
	CHBW/ SCS
	Max Doppler shift fd (Hz)
	MIMO
	Rank
	MCS
	SNR@70% Max TP

	5
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	13
	N/A

	6
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	17
	N/A

	17
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	13
	N/A

	18
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	17
	N/A


Observation 2: For multi-path fading channel, MCS 13 with 2Tx4Rx and Rank 1 has better performance considering balance between throughput and SNR.
Proposal 1: For multi-path fading channel, it is proposed to set DMRS 1+1+1.
Proposal 2: It is proposed to adopt 2Tx4Rx, MCS 13 and Rank 2 for multi-path fading channel.
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