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Introduction
The WID for FR2 HST [1] introduces the new scenario of high speed train for FR2, and in the previous RAN4 Meeting the topic of Demodulation requirements was first discussed.
This contribution proposes addresses the discussion captured in the WF [2] on UE Demodulation. 
UE Demodulation tests
Maximum Doppler Frequency
In the WF [2], two options are listed for the maximum doppler frequency for PDSCH requirement in Bi-directional deployment scenario, if Bi-directional deployment scenario is introduced:   
· Option 1: 9722Hz targeting 350km/h at 30GHz
· Option 2: 7000Hz with the smallest RS range of frequency offset estimation
Option 2 (7000Hz) addresses the case in which the UE is performing FOE on TRS, which has the smallest range of FOE between the RS under discussion. As already observed in the last meeting, the range of maximum doppler frequency estimation based on TRS (4 symbols) is 14kHz.
Maximum Range (No Frequency Error):


However, the choice of the value for TRS-based FOT should take into account also the presence of UE frequency error which, assuming maximum , reduces the range to:
Maximum Range ( Frequency error, Fc = 30GHz) 


Observation 1: Assuming +/- 0.1 ppm frequency error at 30GHz, the range of maximum doppler frequency estimation based on TRS is 12.5kHz.
Observation 2: Given the range of maximum Doppler Frequency estimation including UE Frequency Error using TRS (Observation 1), the maximum doppler frequency should not exceed 6250Hz.
Configuring a maximum doppler of 7000Hz, as proposed in option 2 to guarantee that a UE using TRS for frequency offset estimation, does not consider the impact of UE frequency offset error, and it does not appear to be a careful choice of the parameter.
We propose a new option based on the TRS range computed including UE frequency Error according to Observation 2, and with a safety margin of 10% to account for other potential source of impairments (RF, residual oscillator, etc). So (6250Hz – 10%) = (6250 – 625) Hz = 5625 Hz.
Proposal 1: In the discussion on the maximum Doppler Frequency for PDSCH requirement in Bi-directional deployment scenario, for FOT based on TRS, consider +/- 0.1ppm Frequency offset error and 10% safety margin. According to this computation, we propose a maximum Doppler Frequency = 5625 Hz.

PDSCH Requirements Uni/Bi-directional scenario in scenario A and scenario B
It is our view that defining requirements for all combination of scenarios is going to increase overhead for the definition of the requirements, without much in terms of added test coverage, so we support defining only a subset of the scenarios.
Proposal 2: RAN4 to prioritize specify requirements for a selected number of deployment scenarios.
For this purpose, we propose to prioritize defining requirements for the Unidirectional deployment, and to select only one between scenario A and B, choosing the scenario which presents the more challenging condition.
Proposal 3: RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
Proposal 4: RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging.
DPS Transmission scheme
Regarding the design of HST DPS Demodulation performance scheme, our proposal is, if performances are the same, is to reuse the approach followed in Rel-16, expressed by Option 2a in [2].
Proposal 5: If the requirements are the same, RAN4 should define requirements for both DPS schemes 1a and 1b. If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
CBW to use in the tests
In the 38.101-4 [3], most of the FR2 tests are defined using CBW=100MHz, so we propose to use this bandwidth to define the HST.
Proposal 6: On the issue of CBW Test setup for PDSCH, use 100MHz.
Conclusions
Observation 1: Assuming +/- 0.1 ppm frequency error at 30GHz, the range of maximum doppler frequency estimation based on TRS is 12.5kHz.
Observation 2: Given the range of maximum Doppler Frequency estimation including UE Frequency Error using TRS (Observation 1), the maximum doppler frequency should not exceed 6250Hz.
Proposal 1: In the discussion on the maximum Doppler Frequency for PDSCH requirement in Bi-directional deployment scenario, for FOT based on TRS, consider +/- 0.1ppm Frequency offset error and 10% safety margin. According to this computation, we propose a maximum Doppler Frequency = 5625 Hz.
Proposal 2: RAN4 to prioritize specify requirements for a selected number of deployment scenario.
Proposal 3: RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
Proposal 4: RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging.
Proposal 5: If the requirements are the same, RAN4 should define requirements for both DPS schemes 1a and 1b. If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
Proposal 6: On the issue of CBW Test setup for PDSCH, use 100MHz.
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