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 Background
During RAN4#93 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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MCS and rank
	· MCS
· Option 1: MCS4
· Option 2: MCS13
· Option 3: MCS17
· Note: MCS should be discussed together with rank assumption
· Rank
· Option 1: Rank = 1
· Option 2: Rank = 2
· Note: rank1 is mandatory, rank2 is mandatory with capability signalling


We provide our updated 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
	-2.08

	2
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	4
	2.10

	3
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	1
	13
	6.56

	4
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	2
	13
	N/A

	5
	10MHz/15kHz
	600
	2Tx 2Rx ULA Low
	1
	17
	11.19

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

	7
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	1
	4
	-5.61

	8
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	2
	4
	-1.92

	9
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	1
	13
	2.89

	10
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	2
	13
	7.62

	11
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	1
	17
	7.00

	12
	10MHz/15kHz
	600
	2Tx 4Rx ULA Low
	2
	17
	13.54

	13
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	1
	4
	-2.41

	14
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	4
	2.94

	15
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	1
	13
	7.33

	16
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	2
	13
	N/A

	17
	40MHz/30kHz
	1200
	2Tx 2Rx ULA Low
	1
	17
	13.66

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

	19
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	1
	4
	-5.52

	20
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	2
	4
	-1.39

	21
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	1
	13
	3.33

	22
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	2
	13
	8.57

	23
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	1
	17
	7.82

	24
	40MHz/30kHz
	1200
	2Tx 4Rx ULA Low
	2
	17
	15.91


[image: ][image: ][image: ][image: ]
Figure 3-1: Ideal Simulation results for NR PDSCH under multi-path fading channel
As per simulation results, we can get the following observation and proposal:
Observation 1: For rank 1, it is not feasible for MCS 17 for 2Tx2Rx since it cannot achieve 70% maximum throughput. Observation 2: For rank 2, 
· It is not feasible for MCS 13, 17 for 2Tx2Rx since it cannot achieve 70% maximum throughput
· It is not feasible for MCS 17 for 2Tx4Rx since it cannot achieve maximum throughput.
As per above observations, we can get that MCS 17 is not feasible for both rank 1 and rank 2. Considering rank 2 is mandatory with capability signalling, we think rank 1 is more suitable comparing to rank 2. For MCS 4 and MCS 13 for rank 1, we prefer MCS 13 as it can achieve higher throughput.
Proposal 1: Adopt MCS 13 and rank 1 for multi-path fading channel performance requirements. 
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 rank 1, it is not feasible for MCS 17 for 2Tx2Rx since it cannot achieve 70% maximum throughput. Observation 2: For rank 2, 
· It is not feasible for MCS 13, 17 for 2Tx2Rx since it cannot achieve 70% maximum throughput
· It is not feasible for MCS 17 for 2Tx4Rx since it cannot achieve maximum throughput.
Proposal 1: Adopt MCS 13 and rank 1 for multi-path fading channel performance requirements. 
Reference
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Annex Simulation assumption
	· 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
	DMRS 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
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