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1. Introduction
In RAN4#94bis-e, a WF was agreed on HST PRACH BS demodulation requirements. The work almost reaches its flag point except one open issue:
	· TDLC300-100 propagation conditions for long preamble formats
· Option 1: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 2: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.


In this contribution, a more generic and fundamental issue is discussed and it seems that in a high speed train scenario, it is better to have less spectrum spread from Doppler Effect as much as possible in the practical deployment, and the model consisting of a multipath fading channel plus a fixed frequency offset does make sense practically.
2. Discussion
It is well known that Jake’s spectrum is a good model on a fading propagation from Doppler Effect in an environments of rich scattering objects. If there is no LOS (Line-Of-Sight) between BS and UE in a high speed train scenario, radio channels can be model as a multi-path fading channel, and the characteristics of each of path takes on Jake’s classic spectrum, which determines the coherence time interval of the received signal. While the power delay profile of the multiple paths determines the delay spread, thus the coherence bandwidth of the received signal.
For example, in a HST scenario with a pure non-LOS environment and 500kph at 4GHz carrier frequency, the coherence time is:
	1/1.85 * 2 * 500 = 0.54 (ms) 
And it is less than one slot (15 kHz SCS), which means that even in a slot the coherence is not guaranteed, and of course a significant performance degradation may be expected.
Observation 1: Non-LOS propagation should be avoided in a high speed train scenario from performance aspect.
Practically it may happen that the radio propagation consists of one LOS path and one or more fading paths. Then it should be modelled properly. A multipath fading channel plus a fixed frequency offset, e.g., TDLC300-100 plus 400Hz frequency offset cannot model this properly. Instead, some other model e.g., a Rician channel model may be more applicable. But this may require further study for proper modelling and proper parameters.
Observation 2: A multipath fading channel plus a fixed frequency offset is not a proper model on a radio propagation with partial LOS and partial fading channel. Some other model, e.g., a Rician channel model may be more applicable.
In this case, there is no practical meaning to introduce requirements under TDLC300-100 plus 400Hz frequency offset for HST scenarios, thus we should avoid that before any further study.
Proposal 1: There is no practical meaning to introduce requirements under TDLC300-100 plus 400Hz frequency offset for HST scenarios, thus such requirements should not be introduced before any further study.
3. Conclusion
In this paper, we have the following observations and proposal for requirements for HST PRACH under multipath channel modelling:
Observation 1: Non-LOS propagation should be avoided in a high speed train scenario from performance aspect.
Observation 2: A multipath fading channel plus a fixed frequency offset is not a proper model on a radio propagation with parital LOS and partial fading channel. Some other model, e.g., a Rician channel model may be more applicable.
Proposal 1: There is no practical meaning to introduce requirements under TDLC300-100 plus 400Hz frequency offset for HST scenarios, thus such requirements should not be introduced before any further study.
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