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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 single-tap.
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Requirements definition for single-tap
	· HST single tap requirements definition
· Option A: Define requirements based on worst case, and whether to use single-shot or multi-shot depends on UE implement and should not be limited
· Option B: Do not mandate the specific TRS processing for requirement definition and left it up to company decision. Provide HST RRM signaling during the demodulation test to inform UE about HST conditions.
· No new network assistance signaling in addition to those which are already introduced is needed.



For HST single-tap requirements definition, we can divide above two options into three issues.
1. Do not mandate the specific TRS processing for requirement definition and left it up to company decision. (both in Option A and Option B)
2. Define requirements based on worst case. (in Option A)
3. Provide HST RRM signaling during the modulation test to inform UE about HST conditions. (in Option B)
For issue 1, we think the number of shots to use for filtering is an implementation issue and it is not reasonable to require all companies to use the same implementation. This is covered by both Option A and Option B.
For issue 2, different companies has different views about the definition of the ‘worst case’, and we cannot mandate companies provide simulation result based a unified ‘worst case’ if there is no common understanding about ‘worst case’. So we propose that companies can provide the results of the ‘worst case’ based on their simulations.
For issue 3, as per observation in our contribution R4-2001457 [2] last meeting, there is almost no performance difference by using different number of shots for tracking, although with the different residual frequency error. Therefore it is not necessary to provide any RRM signalling during the HST single tap demodulation test.
Proposal 1: Define HST single tap requirements based on the worst case and companies can provide results of the ‘worst case’ based on their own simulations. Do not mandate the specific TRS processing for requirement definition and left it up to company decision. No need to provide any RRM signaling during the demodulation test.
Maximum Doppler shift
	· Maximum Doppler frequency
· For 15KHz SCS, 500km/h
· Option 1: 1250Hz 
· Option 2: 870Hz


To align with BS, it is suitable to set the maximum Doppler shift 870Hz. If greater than 870Hz is defined for UE side, then the BS side will receive signal with Doppler greater than 1740Hz which is maximum Doppler BS side can solve as per the agreement last meeting. This will lead to UE performance degradation. Therefore, it is needed for UE to align with BS and makes the NR HST performance requirements defined in NR Rel-16 meaningful and feasible for the whole NR system, not paper work. If some higher requirements need to be defined in the future, RAN4 can design the corresponding requirements as per the real request.
Observation 1: To align with BS, it is suitable to set the maximum Doppler shift 870Hz.
From a practical point of view, if UE is configured with DRX, and UE is not expected to receive TRS within a period of time, it is possible to lead to a Doppler shift jump from the maximum Doppler shift value to the minimum Doppler shift value. For maximum Doppler shift greater than 875Hz which is half of maximum UE frequency tracking capability for 15 kHz SCS, the Doppler shift jump exceeds the ‘2’ limit. BS can assume UE can always receive TRS without configuring DRX, however, it is not practical since it is not good for saving energy for UE. If UE missed several TRS period at some bad situations, such as a lower SNR, above situation will also occur, i.e. there is no enough margin for UE. The single tap model agreed is a highly ideal mode that is a little too far away from the real network.
Observation 2：There is no enough margin for UE for maximum Doppler shift greater than 875Hz for 15kHz SCS considering some practical impact factors.
Based on the preceding analysis, we can get the following proposal:
Proposal 2: For single-tap scenario, adopt maximum Doppler shift 870Hz for FDD 15 kHz. If some higher requirements need to be defined in the future, RAN4 can design the corresponding requirements as per the real request.
Simulations
As per updated simulation assumption in WF [1], we get the following updated simulation results.
Table 3-1: Ideal Simulation results for single-tap for NR UE HST
	[bookmark: OLE_LINK10]Case Number
	Antenna configuration
	CHBW/SCS
	maximum Doppler shift(Hz)
	SNR@70% Max TP

	1
	2x2
	10MHz/15kHz
	870
	7.87

	2
	2x4
	10MHz/15kHz
	870
	5.70

	3
	2x2
	40MHz/30kHz
	1667
	

	4
	2x4
	40MHz/30kHz
	1667
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Figure 3-1: Ideal Simulation results for single-tap for NR UE HST
Proposals
In this contribution, we discuss on NR UE HST performance requirements under single-tap. Our observations and proposals are:
Proposal 1: Define HST single tap requirements based on the worst case and companies can provide results of the ‘worst case’ based on their own simulations. Do not mandate the specific TRS processing for requirement definition and left it up to company decision. No need to provide any RRM signaling during the demodulation test.
[bookmark: _GoBack]Observation 1: To align with BS, it is suitable to set the maximum Doppler shift 870Hz.
Observation 2：There is no enough margin for UE for maximum Doppler shift greater than 875Hz for 15kHz SCS considering some practical impact factors.
Proposal 2: For single-tap scenario, adopt maximum Doppler shift 870Hz for FDD 15 kHz. If some higher requirements need to be defined in the future, RAN4 can design the corresponding requirements as per the real request.
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