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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#90bis Meeting, several scenario options were specified in the WF [2]. The major concerns are:
· Which HST-SFN scenario to be specified
· Option 1: HST-SFN bi-directional scenario
· Option 2: HST-SFN uni-directional scenario
· Max Doppler shift for HST-SFN bi-directional scenario to be specified
· Option 1: 1100Hz
· Option 2: 972Hz 
· Max Doppler shift for HST-SFN uni-directional scenario to be specified
· Option 1: 1250Hz
· Other options with lower than 1250Hz not precluded 
· If single-tap HST and legacy multipath scenario are considered or not
· Option 1: add tests for HST single tap and multi-path with 500km/h speed, only applicable to UEs without enhanced HST-SFN capability
· [bookmark: _GoBack]Option 2: add test for only HST single tap with 500km/h speed, only applicable to UEs without enhanced HST-SFN capability
· Option 3: do not specify additional tests
· Transmission mode for test to be added
· Option 1: TM3 only
· Option 2: DMRS-based TM in addition to TM3
· Extension of demod requirements to CA 
· Option 1: Specify HST-SFN CA requirements basded on Rel.14 train speed (350km/h)
· Option 2: Not define HST-SFN CA requirements
· Simulation assumptions to be specified
· Max Doppler shift
· MSC: 12 - 16
· Channel parameters: Dmin, Ds 
· Other parameters not precluded
In this contribution, we provide our view on the above aspects related to downlink demodulation performance requirement under high speed scenarios.
Discussion
Max Doppler shift for HST-SFN scenario to be specified
In our parallel paper [3], we provided simulation results for bi-directional HST-SFN scenario with different Doppler shifts together with practical frequency offset impairment, and made the following observations:
Observation 1: For the bidirectional “4-tap” HST SFN channel model with 0 Hz receiver frequency offset
· For MCS 12-13 there is no impact or at least negligible impact on the demodulation performance for all considered Doppler shift values from 800 to 1200 Hz
· For MCS 14-16 there is no impact or at least negligible impact on the demodulation performance for Doppler shift values up to 1000 Hz.
Observation 2: For the bidirectional “4-tap” HST SFN channel model with 200 Hz receiver frequency offset
· For MCS 12-13 there is no impact or at least negligible impact on the demodulation performance for Doppler shift values up to 1000 Hz with 200 Hz receiver frequency offset. 
· For MCS 14-16 there is a significant impact on the demodulation performance for all considered Doppler shift values from 800 to 1200 Hz with 200 Hz receiver frequency offset. 

Given the two max Doppler shift options for bi-directional HST-SFN deployments listed in the WF [2]:
· Max Doppler shift for HST-SFN bi-directional scenario to be specified
· Option 1: 1100Hz
· Option 2: 972Hz 
And considering the performance degradation due to practical frequency offset impairments, we make the following proposal that:
Proposal 1: Limit the max Doppler shift value at 972Hz in this WI. 
HST-SFN scenario to be specified
In the RAN4#90bis Meeting WF [2], there are two options for HST-SFN scenarios:
· Option 1: Bi-directional scenario
· Option 2: Uni-directional 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 clear request or plan to run up to 500km/h high speed train in uni-directional HST-SFN networks. 
In addition, in our parallel papers [3] and [4], it shows that bi-directional HST-SFN network deployment encounters more challenging demodulation throughput degradation than uni-directional HST-SFN network deployment. Therefore, we propose that:
Proposal 2: Given there is no clear demand for “uni-directional HST-SFN” scenario, it should not be considered in this WI.
Proposal 3: Focus on “bi-directional HST-SFN” scenario with max Doppler shift of 972Hz. 
Proposal 4: For channel parameters Ds and Dmin, reuse 36.101 Rel.14 B.3A HST-SFN parameters.
Proposal 5: Use MCS12 to define test assumptions and requirements.
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 6: Do not consider single-tap HST and legacy multipath scenario in this WI. 
If define HST-SFN CA demodulation requirements
Given that HST-SFN CA requirements only apply to the core part requirements as specified in the Rel.16 “Further performance enhancement for LTE in high speed scenario” WID [1], the CA scenarios are not within the scope of demodulation requirements. Therefore, we propose that:
Proposal 7: Do not define HST-SFN CA demodulation requirements 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: Limit the max Doppler shift value at 972Hz in this WI. 
Proposal 2: Given there is no clear demand for “uni-directional HST-SFN” scenario, it should not be considered in this WI.
Proposal 3: Focus on “bi-directional HST-SFN” scenario with max Doppler shift of 972Hz. 
Proposal 4: For channel parameters Ds and Dmin, reuse 36.101 Rel.14 B.3A HST-SFN parameters.
Proposal 5: Use MCS12 to define test assumptions and requirements.
Proposal 6: Do not consider single-tap HST and legacy multipath scenario in this WI.
Proposal 7: Do not define HST-SFN CA demodulation requirements in this WI. 
Reference
[1] RP-181365, “New Work Item on Further performance enhancement for LTE in high speed scenario”, June 2018
[2] R4-1904832, “Way forward on UE demodulation enhancement for HST”, Qualcomm Inc, NTT DOCOMO INC, RAN4#90bis, April 2019
[3] R4-1905780, “LTE HST performance evaluation – Bidirectional HST SFN scenario”, Intel, RAN4 #91, May 2019
[4] R4-1905915, “LTE HST performance evaluation – Unidirectional HST SFN scenario”, Intel, RAN4 #91, May 2019
