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1. Introduction

In the last meeting, there was discussion on UE demodulation enhancement for high speed scenario and a WF was approved [1]. This contribution provides general discussion on high speed scenario.
2. Discussion 
According to the approved WF [1], there are three options for HST-SFN scenario:
Option 1: Adopt HST-SFN Bi-directional scenario, maximum Doppler shift must be capped

Option 2: Adopt HST-SFN Uni-directional scenario
Option 3: Adopt HST-SFN Bi-directional scenario
As discussed in Rel-14 HST WI, HST-SFN Bi-directional scenario is the practical deployment for high speed train scenario in China. For Rel-16 HST enhancement, according to the WID [2], the target velocity is 500km/h, the demodulation and RRM requirements may need to be updated for such high velocity. From our point of view, it is necessary to do the requirements revision for the practical scenario.
Proposal 1: it is proposed to investigate and specify demodulation/RRM requirements for HST-SFN Bi-directional scenario.
One issue of Bi-directional scenario is the maximum Doppler shift. The Doppler shift depends on the velocity and frequency carrier. Table 1 is the summary of Doppler shift with different combination of velocity and frequency. The range of frequency offset tracking is related to the time interval of reference signal. For LTE CRS, the frequency offset estimation is up to 2.3KHz, which can cover maximum Doppler shift of 1.15KHz with AFC on. Taking the combination of velocity and frequency into consideration, it is proposed to investigate the Doppler shift of 1125Hz for downlink.
Table 1: Doppler shift with different speed and frequency
	Speed (km/h)
	Doppler Shift (Hz)

	
	 1.9GHz
	 2.3GHz
	 2.7GHz
	 3.5GHz

	Downlink/Uplink
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	350
	616
	1231
	745
	1491
	875
	1750
	1134
	2269

	400
	704
	1407
	852
	1704
	1000
	2000
	1296
	2593

	450
	792
	1583
	958
	1917
	1125
	2250
	1458
	2917

	500
	880
	1759
	1065
	2130
	1250
	2500
	1620
	3241


Proposal 2: it is proposed to consider maximum Doppler shift of 1125Hz for downlink.
Another issue is about the demodulation requirements for CA. In Rel-14 HST WI, the highSpeedEnhancedDemodulationFlag is supported for both PCell and SCell, but the PDSCH demodulation requirement of HST-SFN scenario is only specified for single carrier of 10MHz. In order to improve the network capacity or increase the system throughput, CA is used in high speed scenario. It is necessary to specify the CA demodulation requirements for HST-SFN scenario to guarantee the CA performance.  
Proposal 3: It is proposed to specify the CA demodulation requirements for HST-SFN scenario.
3. Conclusion
This contribution provides general discussion on HST enhancement. The proposals are:
Proposal 1: it is proposed to study and specify demodulation/RRM requirements for HST-SFN Bi-directional scenario.

Proposal 2: it is proposed to consider maximum Doppler shift of 1125Hz for downlink.

Proposal 3: It is proposed to specify the CA demodulation requirements for HST-SFN scenario.
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