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1. Introduction
In RAN4#94-e-bis meeting, the multi-path fading channel for PUSCH and UL TA were discussed based on [1], [2] and [3]. Nevertheless, further discussion on the multi-path fading channel for PUSCH and UL TA is still needed. This contribution will provide our views on such remaining issues on multi-path fading channel.
2. Discussion
As per the WFs on NR HST BS demodulation requirements [1] [2], the open issues on multi-path fading channel for PUSCH, PRACH and UL TA are summarised as follows:
	PUSCH:
· Multi-path fading channel under high Doppler value
· Option 1: Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 2: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 3: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
Proposed WF:
FFS until next meeting.
· Is multi-path fading channel under high Doppler value a common scenario?
· Option 1: Multi-path fading channel is very rare in HST scenarios (open area or tunnel).
· Option 2: Fading channel is also typical condition in the real propagation under high speed.
Proposed WF:
FFS until next meeting.

· Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
· Option 1: Introduce in non-HST PUSCH section.
· Option 2: Introduce in HST PUSCH section.
· Option 3: TBD after PUSCH fading channel under high Doppler agreement.
Proposed WF
TBD after PUSCH fading channel under high Doppler agreement.
UL TA:
· New scenarios
· Option 1: Additionally, specify scenario “X”, with the following parameters:
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
· Option 2: Additionally, specify scenario “X”, with the following parameters:
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
with the applicability rule:
BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare supporting of 500km/h，only scenario Z is considered. If BS declare supporting of 350km/h，only scenario Y is considered. If BS declare [no HST/default/no declaration], scenario X is considered.
· Option 3: Do not specify scenario “X”.



PUSCH: 
The first issue needing to clarify is that whether multi-path fading channel is rare or typical scenario. For the open space, the multi-fading channel is rare due to few reflected signals in HST scenarios. For the tunnel scenario, the reflected signals seem to be unavoidable. In general, the tunnel is relatively narrow compared to other scenarios. The reflected signals from different paths are considered with low time delay and thus have a negligible effect on the performance. So the multi-path fading channel seems to be rare in both the open space and the tunnel scenario. 
Observation: Multi-path fading channel is very rare in HST scenarios (open area or tunnel) (Option 1).
Considering that multi-path fading channel is very rare in both the open space and the tunnel scenario, it is proposed to not specify requirements for multi-path fading channel models with high Doppler values.
Proposal 1: Do not specify requirements for multi-path fading channel models with high Doppler values (Option 1).

UL TA:
HST scenarios are expected to reflect the high speed factors compared to normal demodulation. Scenario Y (350km/h) and scenario Z (500km/h) is included in HST scenarios. But scenario X (120km/h) cannot be included in HST scenarios. Additionally, the multi-path fading channel is not typical in HST scenarios. From the fading channel perspective, there is also no need to specify scenario X with the fading channel.
Proposal 2: Do not specify scenario “X” (Option 3).

3. Conclusion
In this contribution, the remaining issues on multi-path fading channel for PUSCH, PRACH, UL TA are primarily analysed. The observation and proposals are derived as follows:

Observation: Multi-path fading channel is very rare in HST scenarios (open area or tunnel) (Option 1).
Proposal 1: Do not specify requirements for multi-path fading channel models with high Doppler values (Option 1).
Proposal 2: Do not specify scenario “X” (Option 3).
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