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Background
During RAN4#94e 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 multi-path fading channel.
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Scheduling in TDD special slot
	· Scheduling in TDD special slot for multi-path fading
· Option 1: For PDSCH with TDD configuration, do not schedule data in the special slot in order to achieve maximum throughput.
· Option 2: Do not schedule data on special slot in HST fading scenario and also check same issue for HST-SFN scenario
· Option 3: Align with normal PDSCH assumption in Rel-16.
· Option 4: Further simulation is needed.
· Option 5 : Further check this issue for multi-path fading channel HST-SFN scenario


In this sub-section we discuss why the performance with special slot transmission is worse than that without special slot transmission and whether scheduling in TDD special slot for multi-path fading channel. As per section 7 of TS 38.211 [2], we show the resource allocation for downlink slots and special slots as Figure 2.1-1 shows. Since there is only one column of DMRS which cannot handle large Doppler spread well in special slots, it is expected that demodulation performance in special slots is poor compared to normal downlink slots. Same issue exists for HST-SFN scenario because of the large Doppler spread.
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Figure 2.1-1: Resource allocation for download slots and special slots
Our simulation results is shown as Figure 2.1-2 on evaluating the impact of transmission in special slots. It can be observed that SNR@70% maximum throughput getting worse while the maximum throughput can be slightly improved anyway if enable transmission in special slots. Consider transmission in special slots has no influence on the performance of transmission in other downlink slots, so increased throughput is all contributed by transmission in special slots.
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Figure 2.1-2: Transmission in ‘D+S’ or ‘D’
Observation 1: SNR@70% maximum throughput getting worse while the maximum throughput can be improved anyway with enabled transmission in special slots.
Observation 2: MCS 17 cannot achieve maximum throughput for 2T2R TDD 30 kHz rank 1 cases with either enabled or disabled transmission in special slots.
As per WF R4-1912808 [3] in RAN4#92bis meeting, an agreement achieve that MCS should be decided based on whether the maximum throughput can be achieved. Consider poor demodulation performance in special slots, for our understanding, transmission in special slots should be disabled for those scenarios which has large Doppler spread to ensure maximum throughput can be achieved. 
Proposal 1: Do not schedule data on special slot in both HST fading scenario and HST-SFN scenario.
MCS
	· MCS
· Option 1: MCS13
· Option 2: MCS 17
· Option 3: MCS 4 and MCS 17


As per Observation 3 in section 2.1 and our simulation results in section 3, for 2T2R TDD 30 kHz rank 1 cases, MCS 17 can’t achieve maximum throughput.
Proposal 2: Adopt MCS 13 for multi-path fading channel.
Simulations
As per updated simulation assumption in WF [1], we get the following updated simulation results.
Figure 3-1: Ideal Simulation results for multi-path fading channel for NR UE HST
	Case Number
	Antenna configuration
	CHBW/SCS
	MCS
	SNR@70% Max TP

	13
	2x2
	10MHz/15kHz
	4
	-2.26

	14
	2x2
	10MHz/15kHz
	13
	6.70

	15
	2x2
	10MHz/15kHz
	17
	10.53

	16
	2x4
	10MHz/15kHz
	4
	-5.70

	17
	2x4
	10MHz/15kHz
	13
	2.94

	18
	2x4
	10MHz/15kHz
	17
	6.37

	19
	2x2
	40MHz/30kHz
	4
	-2.36

	20
	2x2
	40MHz/30kHz
	13
	7.60

	21
	2x2
	40MHz/30kHz
	17
	12.82

	22
	2x4
	40MHz/30kHz
	4
	-5.47

	23
	2x4
	40MHz/30kHz
	13
	3.54

	24
	2x4
	40MHz/30kHz
	17
	7.18
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Figure 3-1: Ideal Simulation results for multi-path fading channel for NR UE HST
Proposals
In this contribution, we discuss on NR UE HST performance requirements under multi-path fading channel. Our observations and proposals are:
[bookmark: _GoBack]Observation 1: SNR@70% maximum throughput getting worse while the maximum throughput can be improved anyway with enabled transmission in special slots.
Observation 2: MCS 17 cannot achieve maximum throughput for 2T2R TDD 30 kHz rank 1 cases with either enabled or disabled transmission in special slots.
Proposal 1: Do not schedule data on special slot in both HST fading scenario and HST-SFN scenario.
Proposal 2: Adopt MCS 13 for multi-path fading channel.
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