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1. Introduction

In the last meeting, there is discussion on UE demodulation for NR HST and a WF was approved [1]. This contribution provides further discussion on the UE demodulation part.
2. Discussion 
2.1 Maximum Doppler frequency
2.1.1 Maximum Doppler frequency for HST-SFN with FDD 15KHz
According to the agreed WF [1], there are two options of maximum Doppler frequency for HST-SFN scenario, which is duplicated as following:
· For HST-SFN with FDD 15KHz, maximum Doppler is 

· Option 1: 851Hz

· Option 2: 870Hz

CSI-RS for tracking is used for time/frequency tracking in high speed scenario. According to RAN1 design, for FR1, the time domain locations of the TRS resources in a slot is selected from {4, 8}, {5, 9}, {6, 10} based on the configured higher layer parameter. The time interval between two adjacent TRS resource is 4 symbols. And the time interval is related to SCS. The candidate SCS of data for FR1 is {15 KHz, 30 KHz, 60 KHz}. Table 1 summarizes the maximum Doppler frequency that UE can handle with different SCS.
Table 1: maximum Doppler frequency that UE can handle with different SCS

	SCS
	Time interval
	Maximum Doppler frequency UE can handle from physical design point of view

	15KHz
	4 symbols
	1.75KHz

	30 KHz
	4 symbols
	3.5KHz

	60 KHz
	4 symbols
	7KHz


For 15KHz SCS, the theory limit of frequency tracking is 1.75 KHz. With HST-SFN deployment, the frequency offset range is [-875Hz, +875Hz]. For the candidate option, there is only 19Hz gap between 851 Hz and 870Hz. 870Hz is more preferred.
Proposal 1: for HST-SFN with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 870Hz.

2.1.2 Maximum Doppler frequency for HST single tap

According to the WF, there are three options which are duplicated as following:
· For HST single tap 15KHz SCS, maximum Doppler is 

· Option 1: 1250Hz

· Option 2: 870Hz
· Option 3: 972Hz
As shown in table 1, the theory limit of frequency tracking is 1.75 KHz with 15KHz SCS. Since UE only needs to track one tap of signal, it is enough to handle the Doppler shift of 1250Hz. From out point of view, 1250Hz is preferred. 
In the previous discussion, companies provide concern on the doppler shift of 1250Hz. One consideration is that the doppler shift of UL channel and DL channel need to be aligned. However, 15KHz SCS is considered for FDD, and for FDD band, it is not reasonable to align the maximum doppler shift between DL channel and UL channel, since DL frequency layer is lager than the UL frequency layer. The other concern is that maximum doppler shift of 1250Hz may increase complexity in UE implementation. Considering that in Rel-16 LTE HST WI, the maximum doppler shift for HST single tap is 972Hz, it is expected that NR performance is not worse than that of LTE. Taking this into account, as a compromise, we can accept 972Hz
Proposal 2: for HST single tap with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 972 Hz.
2.2 Release independent
There is discussion on the release independent and following agreements are made:
· Whether Rel.16 HST requirements can be release independent from Rel-15

· HST Multi-path fading tests can be release independent from Rel-15

· HST single tap tests can be release independent from Rel-15 if HST RRM signaling is not provided in the demodulation test

· Further study whether HST-SFN tests can be release independent from Rel-15

· send LS to RAN2 to check ‘early implementation approach is also applicable for NR
As per above agreements, companies do not identify issues on the release independent of HST multi-path fading tests and HST single tap tests. It is proposed that HST multi-path fading tests and HST single tap tests are release independent from Rel-15. While for HST-SFN, further discussion is needed based on RAN2 feedback.

Proposal 3: Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.
3. Conclusion
This contribution provides discussion on UE demodulation for NR support of high speed scenario. The proposals are:
Proposal 1: for HST-SFN with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 870Hz.

Proposal 2: for HST single tap with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 972 Hz.
Proposal 3: Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.
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