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1   Background
During RAN#80 meeting, new WID[1] for Rel-16 LTE HST was agreed, further performance enhancements need to be discussed on several issues. For the candidate HST scenario, 500km/h high speed train system is raised, since in China and Japan, the magnetically-levitated trains and the linear motor train was planned to deploy, the velocity can be up to 500km/h. The maximum Doppler shift would change with the speed and frequency, the simulation assumption need to further discuss. For HST-SFN, solutions to improve the performance with larger Doppler shift need to solve in Rel-16, some initial consideration will be provided. 
This paper provide some considerations on Rel-16 LTE UE HST simulation assumption and performance improvement solution.
2   Discussion
2.1   Simulation assumption for HST-SFN

In Rel-14 HST WI, simulation assumption under SFN channel is proposed and the demodulation performance requirement is defined based on it. For HST 500km/h scenario, simulation assumption on Ds, Dmin and Doppler shift could follow the procedure defined in [2], the maximum Doppler shift would change as the speed is higher. For the operating bands, we think the evaluation shall focus on mainstream LTE bands, 800/900MHz, 1800MHz and 2600MHz, etc. Take 2.6GHz as example, with 0 degree cosine angle, the maximum Doppler shift is 1200Hz.
	LTE Bands
	Maximum Doppler for 500km/h

	800MHz
	370Hz

	900MHz
	415Hz

	1800MHz
	830Hz

	2600MHz
	1200Hz


Observation 1: simulation assumption for LTE Rel-16 HST should follow what has already defined in TR 36.878, the maximum Doppler shift with 500km/h scenario with different LTE bands can be referred in above table.
In SFN-HST, multiple RRHs are connected to the same BBU, and the RRHs are using the same cell ID which can reduce handover failure probability. However for LTE SFN defined in Rel-14, all RRHs will transmit signals to the same UE. When UE receive the signals from different RRHs, the Doppler shift would be different which will lead to Doppler shift spread. Since the transmission from multiple RRHs have different transmission delay when reach the same UE, which makes the channel have large delay spread and Doppler spread characteristic. In addition, RRHs using the same cell ID transmit signals to the same UE makes the network capacity limited. With higher speed scenario, the effects mentioned above would be worse then, so we want to further discuss how to improve the system performance for Rel-16 LTE HST. Although multiple RRHs are connected to the same BBU and use the same cell ID, we think each TRP can transmit the signals to different UEs, the network capacity would increase much. For LTE, DMRS based tracking and evaluation have additional Doppler problem, we need to discuss how to DMRS transmission enhancement in Rel-16.
Observation 2: In SFN-HST, RRHs connected to the same BBU share the same cell ID will lead to large delay spread and Doppler spread channel characteristic to the UE, which will impact the system capacity.
Observation 3: LTE DMRS transmission have additional Doppler shift problem, LTE Rel-16 HST WI shall consider how to improve the DMRS based PDSCH transmission.

2.2   HST CA demodulation enhancement

In the WID, the need for further increase the throughput under HST is raised. CA would be one of the realistic approaches. In Rel-14 TEI, the configuration on advanced receiver flag has already applied to scell, and  demodulation requirement has already specified for single carrier in 36.101. From our understanding, advanced receiver is used to have evaluation on Doppler spectrum, which is easy to extend to multiple CCs, so it is not necessary to define demodulation requirement for CA under SFN-HST.
Proposal 1: RAN4 do not define CA demodulation requirement for CA under SFN-HST.
3   Proposals
In this contribution, as per the agreed WF[1], we share our simulation results for alignments.
Observation 1: simulation assumption for LTE Rel-16 HST should follow what has already defined in TR 36.878, the maximum Doppler shift with 500km/h scenario with different LTE bands can be referred in above table.
Observation 2: In SFN-HST, RRHs connected to the same BBU share the same cell ID will lead to large delay spread and Doppler spread channel characteristic to the UE, which will impact the system capacity.

Observation 3: LTE DMRS transmission have additional Doppler shift problem, LTE Rel-16 HST WI shall consider how to improve the DMRS based PDSCH transmission.

Proposal 1: RAN4 do not define CA demodulation requirement for CA under SFN-HST.
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