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1. [bookmark: _GoBack]Introduction
Work item on NR support for HST_FR2 [1] has started in the RAN meeting RANP#89-e. In this contribution, some aspects are raised for further consideration.
2. Discussion
2.1 UE types for HST_FR2
The UE type described in WI [1] of HST_FR2 was focused on CPE, but we should keep in mind that the CPE needs to be supported by railway operators which in some cases is not easy to do so. Supporting Handheld UE is very beneficial for HST_FR2 during the early phases of deployment. Consequently, only supporting CPE may impact on the timely deployment of NR HST_FR2.
Proposal 1: To consider supporting handheld UE for HST_FR2 with lower priority.
2.2 Considering doppler shift compensation for evaluation of max speed for HST_FR2
Some companies provide the evaluation of max supported speed [2][3], the evaluation is in a conservative manner where the BS and UE do not (pre-)compensate doppler shift.
As the speed of a train in track is very stable most likely, the network can estimate the speed of a train. The network can also estimate the doppler shift based on UL reception or the speed of a train. So the network can compensate doppler shift in advance. On the other hand, the CPE can also estimate and compensate doppler shift. Therefore the max supported speed can be increased under the same RS density and SCS configuration.
Observation 1: If (pre-)compensation of doppler shift is considered at CPE or network side the max supported speed can be increased under the same RS density and SCS configuration.
2.3 Number of CPE per train
In RAN4 #98-e meeting, no consensus on the number of CPE per train was reached. The motivation of introducing more than one CPE per train is not clear.
If 2 or more CPEs per train are introduced we need to clarify the UE behavior between CPEs. For example, whether these CPEs transmit/receive jointly or separately. 
Observation 2: If 2 or more CPE per train are introduced, it needs to be clarified whether CPEs work jointly or independently.
In order to mitigate or eliminate inter-UE interference the CPEs should be installed far apart from each other. If two CPEs are mounted at the front and rear of the train, the doppler shift difference may not be ignored as the length of a train in some cases may exceed Ds.
Take full SFN scheme as an example, if 2 or more CPEs work independently, the interference between CPEs should be considered. If doppler shift (pre-)compensation is considered, the operation at network side will be more complicated, which is shown in the figure below. 

[image: ]
Figure 1 doppler shift (pre-)compensation from network side in multiple CPE situation
As shown in the above figure, the network estimate and compensate doppler shift for different CPE. How does the network estimate and compensate doppler shift for each CPE may lead to additional complexity.
Even if the CPEs are far apart from each other the interference between CPE needs further evaluation as the energy targeted for one CPE may leak to another.
Proposal 2: If complexity is the concern, one CPE per train can be prioritized for HST_FR2.
3. Conclusion
In this paper, we have the following observations and proposals for scenario-B of HST FR2::
Observation 1: If (pre-)compensation of doppler shift is considered at CPE or network side the max supported speed can be increased under the same RS density and SCS configuration.
Observation 2: If 2 or more CPE per train are introduced, it needs to be clarified whether CPEs work jointly or independently.
Proposal 1: To consider supporting handheld UE for HST_FR2 with lower priority.
Proposal 2: If complexity is the concern, one CPE per train can be prioritized for HST_FR2.
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