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Background
During RAN4#98-e meeting, the way forward [1] for NR UE HST FR1 demodulation requirements was approved. In this contribution, we provide our evaluation of enhanced transmission schemes for NR UE HST FR1 performance requirements.
Simulation results
Comparison among three transmission schemes
For comparison among the three transmission schemes, we use the fixed RRH transmission power so the SNR is changed for different time and different RRH. The SNR in this clause is refer to the SNR calculated at the time point when UE is nearest to the RRH. MCS17/13 is used for Figure 2.1-1 and Figure 2.1-2 respectively.
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Figure 2.1-1 Multi-DCI based multi-TRP vs HST DPS
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Figure 2.1-2 Multi-DCI based multi-TRP vs HST SFN
Bad performance using multi-DCI based multi-TRP when UE near the RRH.
DPS is better than multi-DCI based multi-TRP all the time from the perspective of throughput.
Maximum supported frequency/time offset
In this clause we evaluate the non-overlapping case for multi-DCI based multi-TRP scenario, using the fixed SNR as other requirements did, i.e. the UE received power is normalized for each RRH.
Maximum supported frequency offset
Table 2.2-1 Maximum supported frequency offset for multi-DCI based multi-TRP
	Case
	CBW/SCS
	MCS
	Rank
	Frequency offset [Hz]
	Timing offset [μs]
	Antenna
	SNR@70%maximum TP

	1
	10MHz15kHz
	13
	2+2
	870
	0
	2x2
	6.62

	2
	10MHz/15kHz
	13
	2+2
	870
	0
	2x4
	3.70

	3
	10MHz/15kHz
	13
	2+2
	1000
	0
	2x2
	N/A

	4
	10MHz/15kHz
	13
	2+2
	1000
	0
	2x4
	N/A

	5
	10MHz15kHz
	17
	2+2
	870
	0
	2x2
	10.28

	6
	10MHz/15kHz
	17
	2+2
	870
	0
	2x4
	7.45

	7
	10MHz/15kHz
	17
	2+2
	1000
	0
	2x2
	N/A

	8
	10MHz/15kHz
	17
	2+2
	1000
	0
	2x4
	N/A
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Figure 2.2-1 Maximum supported frequency offset for multi-DCI based multi-TRP
Total frequency offset over than 870Hz for 15 kHz SCS will cause the “frequency wrap” then leads to the significant performance degradation.
Maximum supported timing offset
Table 2.2-1 Maximum supported frequency offset for multi-DCI based multi-TRP
	Case
	CBW/SCS
	MCS
	Rank
	Frequency offset [Hz]
	Timing offset [μs]
	Antenna
	SNR@70 maximum throughput

	1
	40MHz/30kHz
	13
	2+2
	1667
	0
	2x2
	6.68

	2
	40MHz/30kHz
	13
	2+2
	1667
	0
	2x4
	3.83

	3
	40MHz/30kHz
	13
	2+2
	1667
	-0.5
	2x2
	6.82

	4
	40MHz/30kHz
	13
	2+2
	1667
	-0.5
	2x4
	4.02

	5
	40MHz/30kHz
	17
	2+2
	1667
	0
	2x2
	10.11

	6
	40MHz/30kHz
	17
	2+2
	1667
	0
	2x4
	7.40

	7
	40MHz/30kHz
	17
	2+2
	1667
	-0.5
	2x2
	10.41

	8
	40MHz/30kHz
	17
	2+2
	1667
	-0.5
	2x4
	7.58
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Figure 2.2-1 Maximum supported frequency offset for multi-DCI based multi-TRP
Maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset.
Conclusion
In this contribution, we provide our evaluation results about NR UE HST FR1 enhanced transmission schemes demodulation performance under propagation condition of HST-SFN and HST-DPS. Our observations are:
1. Bad performance using multi-DCI based multi-TRP when UE near the RRH.
DPS is better than multi-DCI based multi-TRP all the time from the perspective of throughput.
Total frequency offset over than 870Hz for 15 kHz SCS will cause the “frequency wrap” then leads to the significant performance degradation.
Maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset.
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mTRP vs DPS @ Normalized throughput
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mTRP vs SFN @ Normalized throughput
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