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1. [bookmark: _Ref20643280]Introduction
In the previous RAN4 meeting, it has been agreed to configure the number of DM-RS symbols = 3 for setting the requirements for both HST at 350 km/h and 500 km/h scenarios. However, the maximum frequency offset to be configured in the requirements for 500 km/h scenarios at SCS = 30 kHz remains inconclusive with the following open options [1]:
· Single tap HST 500km/h for SCS = 30 kHz
· Maximum frequency offset 
· Option 1: 3334 Hz
· Option 2: 3000 Hz
In this contribution, we present our view on the maximum frequency offset for HST at 500 km/h in SCS = 30 kHz deployments.

2. [bookmark: _Ref6404628]Discussion
In the previous RAN4 meeting, simulation assumptions for NR PUSCH HST requirements are settled for HST speed = 350 km/h. However, the assumptions also remain unsettled for SCS = 30 kHz for HST speed = 500 km/h.
From the equation, , it could be expected that the maximum frequency offset fd = ~3334 Hz would be experienced by the UE when travelling at 500 km/h under the tunnel scenario (where dmin = 2 m and ds = 300 m) without considering the frequency drift of UE oscillator.
In theory, when the frequency drift is expected, the centre frequency could drift in both the positive and negative directions. And the performance is expected to degrade as the frequency offset increases, as depicted in Figure 1.
Observation 1: PUSH performance is expected to degrade as the frequency offset increases. If satisfactory performance could be achieved at higher frequency offset (without any FOE ambiguous issue), satisfactory performance could be assumed at lower frequency offset.
In [2], it states that the oscillator in the UE could drift by ± 0.1 ppm away from the ideal carrier frequency. In our view, in order to assure the performance, the upper bound (i.e. maximum frequency drift = + 0.1 ppm) should be considered. However, it was argued during the offline discussion in RAN4#92-bis meeting that it would take a relatively long time for a UE to drift away from its ideal carrier frequency and by the time that UE reaches the maximum frequency drift, a stable FOE would have been achieved. We are OK with this assumption. Together with this and observation 1, we believe the higher frequency offset (where no frequency error consdiered) given in the open options could provide a better indication closer to the true frequency offset expected in practice.
Proposal 1: Set the maximum frequency offset fd = 3334 Hz for  = 500 km/h at SCS = 30 kHz.
[image: ]
[bookmark: _Ref23757638]Figure 1. PUSCH performance under NR HST tunnel scenario.

3. Conclusion
In this contribution, we presented our views on maximum frequency offset at 500 km/h for SCS = 30 kHz deployment:
Observation 1: PUSH performance is expected to degrade as the frequency offset increases. If satisfactory performance could be achieved at higher frequency offset (without any FOE ambiguous issue), satisfactory performance could be assumed at lower frequency offset.
Proposal 1: Set the maximum frequency offset fd = 3334 Hz for  = 500 km/h at SCS = 30 kHz.
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