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Introduction
Rel.16 LTE high speed scenario Work Item (WI) was approved in RAN#80 Meeting in June 2018 and the Work Item Description (WID) was in [1]. One objective of this WI is to identify downlink demodulation requirements under the identified high speed scenarios. 
In RAN4#90 Meeting, several scenario options were identified in a WF [2]. Three major concerns are:
· Which HST-SFN scenario to be specified
· Option 1: Bi-directional + 500km/h scenario
· Option 2: Uni-directional + 500km/h scenario
· Max Doppler shift for HST-SFN scenario to be specified
· Option 1: Bi-directional HST-SFN with limited max Doppler shift
· Option 2: Uni-directional HST-SFN without specified max Doppler shift limit 
· Option 3: Bi-directional HST-SFN without specified max Doppler shift limit
· If single-tap HST and legacy multipath scenario are considered or not
· Option 1: Specify HST, multipath and HST-SFN scenario
· Option 2: Specify only HST-SFN scenario

In this contribution, we provide our view on the above aspects related to downlink demodulation performance requirement under high speed scenarios.
Discussion
HST-SFN scenario to be specified
In the RAN4#90 Meeting WF [2], there are two options for HST-SFN scenarios:
· Option 1: Bi-directional + 500km/h scenario
· Option 2: Uni-directional + 500km/h scenario
So far, we’ve seen clear demand from operators operating in bi-directional HST-SFN networks with target train speed up to 500km/h. However, there is not yet request or plan to run up to 500km/h high speed train in uni-directional HST-SFN networks. Therefore, in the RAN4#90 Meeting WF [2], operators were encouraged to provide more inputs on the necessity of consideration of “uni-directional HST-SFN + 500km/h” scenario in this WI.

In addition, as shown in our parallel paper [3], “uni-directional HST-SFN + 500km/h” scenario sees similar demodulation performance problem as for “bi-directional HST-SFN + 500km/h” scenario. In our view, with currently available network deployment information, fundamentally, the “multi-path” and “high Doppler” impacts to demodulation performance are similar between “uni-directional” and “bi-directional” HST-SFN network deployments.

[bookmark: _GoBack]Proposal 1: If there is no clear demand for “uni-directional HST-SFN + 500km/h” scenario, it should not be considered in this WI. 
Max Doppler shift for HST-SFN scenario to be specified
In our parallel paper [4], we provided simulation results for bi-directional HST-SFN scenario with different deployment parameters, as well as different Doppler shifts, and made the following observations:

Observation 1: For the bi-directional HST-SFN channel model:
· For both open space and tunnel deployments with max Doppler shift 950 Hz, the UE with practical channel estimation can reach max throughput value with some performance degradation compared to perfect channel estimation;
· For both open space and tunnel deployments with max Doppler shift 1250 Hz, the UE with practical channel estimation cannot achieve max configured throughput value.
· UE demodulation performance in the tunnel deployment is better than in the open space deployment.

Observation 2: For the bi-directional HST SFN channel model:
· Doppler shift up to 950 Hz does not has any impact on max configured throughput for MCS 16&17;
· Doppler shift from 950 to 1150 Hz has certain impact on max configured throughput for MCS 16&17;
· Doppler shift above 1250 Hz has significant impact on max configured throughput for MCS 16&17.

Based on the simulation results and observations shown in [4], we propose that:

Proposal 2: Limit the max Doppler shift value at 950Hz in this WI. 

If single-tap HST and legacy multipath scenario are consider or not 

According to Rel.14 high speed scenario WI, the bi-directional HST-SFN network deployment saw the most challenging demodulation throughput degradation and algorithm enhancement. Moreover, considering the matter of WI’s timeline, we propose that: 

Proposal 3: Do not consider single-tap HST and legacy multipath scenario in this WI. 
Conclusion
In this contribution, we provide our view on the aspects related to downlink demodulation performance requirement under high speed scenarios.

Proposal 1: If there is no clear demand for “uni-directional HST-SFN + 500km/h” scenario, it should not be considered in this WI. 

Proposal 2: Limit the max Doppler shift value at 950Hz in this WI. 

Proposal 3: Do not consider single-tap HST and legacy multipath scenario in this WI. 
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