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 Background
During RAN4#93 meeting, way forward [1] for NR Rel-16 UE demodulation was approved. The issue about single tap requirements definition is shown below:
	· Single tap requirements definition
· Option A: Define requirements based on worst case and UE performs multi-shot TRS-based time/freq tracking
· Option B: Define requirements under assumption UE is aware on HST single tap conditions and can adjust time/freq tracking algorithms 
· Further study how UE can become aware on conditions
· Option 1: UE detects the conditions
· Option 2: Rely on agreed NR HST RRM enhancement network assistance signaling
· Option 3: Additional network assistance is provided
· Further study UE demodulation performance under HST single tap conditions for the case of single-shot and multi-shot TRS-based tracking


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we share our views about the requirement definition for NR Rel-16 UE HST single tap channel.
Discussion
In contribution [2] and [3], n-shot problem was proposed. This sub-section is to study whether there is any performance loss using n-shot filter based frequency tracking.
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Figure 2.1-1: residual frequency error for n shots
[bookmark: OLE_LINK21][bookmark: OLE_LINK20]Figure 2.1-1 shows residual frequency error for 1, 2, 4 and 8 shots for maximum Doppler shift 1667Hz. As we can see, the maximum residual frequency error is about 1500Hz, 2000Hz, 2500Hz, 2700Hz corresponded to 1, 2, 4 and 8 shots, respectively. The time UE compensating residual frequency error is about 40ms, 100ms, 200ms and 500ms corresponded to 1, 2, 4 and 8 shots, respectively.
[bookmark: OLE_LINK22]Observation 1: With the number of shots increases, the maximum residual frequency error and the time UE compensating residual frequency error also increases.
[bookmark: OLE_LINK7]Further, we provide our simulations for different number of shots filtering as per the simulation assumptions in [1] for HST single-tap for TDD as following:
Table 3-1: Ideal Simulation results for NR PDSCH under HST single-tap
	Case Number
	CHBW/ SCS
	Max Doppler shift fd (Hz)
	MIMO
	MCS
	filter
	SNR@70% Max TP

	1
	40MHz/30kHz
	1667
	2x2
	13
	1-shots
	4.48

	2
	40MHz/30kHz
	1667
	2x4
	13
	1-shots
	2.40

	3
	40MHz/30kHz
	1667
	2x2
	13
	2-shots
	4.48

	4
	40MHz/30kHz
	1667
	2x4
	13
	2-shots
	2.40

	5
	40MHz/30kHz
	1667
	2x2
	13
	4-shots
	4.48

	6
	40MHz/30kHz
	1667
	2x4
	13
	4-shots
	2.40

	7
	40MHz/30kHz
	1667
	2x2
	13
	8-shots
	4.49

	8
	40MHz/30kHz
	1667
	2x4
	13
	8-shots
	2.41
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Figure 3-1: Ideal Simulation results for NR PDSCH under HST single-tap
Observation 2: There is almost no influence in testing metric for different number of shots, although with the different residual frequency error.
[bookmark: OLE_LINK6]Network assistance signaling is used for improving performance, e.g. receiving signaling in SFN scenario to change the corresponding receiver algorithm. However, we do not find a glaring difference between using multi-shot or not as per our simulation results. So we think there is no need to define additional network assistance for single-tap. Besides, the number of shots to use for filtering is an implement question and it is not reasonable to require all companies to use the same implementation.
Proposal 1: Define requirements based on worst case since there is almost no performance improvement for different number of shots.
[bookmark: OLE_LINK23]Proposal 2: Whether to use single-shot or to use multi-shot depends on UE implement and should not be limited.
Proposal 3: No need to define additional network assistance for single-tap.
Proposals
In this contribution, we discuss and provide our simulation results on NR UE HST performance requirements under single-tap channel model. Our observations and proposals are:
Observation 1: With the number of shots increases, the maximum residual frequency error and the time UE compensating residual frequency error also increases.
Observation 2: There is almost no influence in testing metric for different number of shots, although with the different residual frequency error.
Proposal 1: Define requirements based on worst case since there is almost no performance improvement for different number of shots.
Proposal 2: Whether to use single-shot or to use multi-shot depends on UE implement and should not be limited.
Proposal 3: No need to define additional network assistance for single-tap.
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