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Introduction
In RAN4 #98e meeting, the scope and deployment for FR2 HST was discussed and a WF was approved [1]. In this contribution, we provide our view on RRM requirement scope.
Discussion
Based on our analysis in deployment scenario [1], several issues and possible enhancements are identified:
· Beam dwelling and new beam detection time
· Neighboring cell measurement requirement
We explain these issues in the following sections. 
Beam Dwelling Time and Beam Detection/Switching Delay
For uni-directional channel in scenario 1 (Dmin = 10m), the only beam switch location is at the area around RRH. We illustrate the beam switch scenario in Figure 2-1. We can observe from SNR comparison in Figure 2-2 and 2-3 that target RRH (beam) signal level increases very fast, and it only takes 310ms for target beam SNR to increase to 10dB higher than source RRH (beam). It would be beneficial to switch to the target beam faster. For scenario 2, similar issue is observed but the SNR difference between source and target beam is slightly smaller. For bi-directional channel, if boresight is pointing to Ds+Dadd as proposed in our companion contribution to deployment scenario discussion [2], the analysis for uni-directional model applies to bi-directional. 
Dmin
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Source RRH
Target RRH

Figure 2‑1 Beam switch when passing an RRH
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Figure 2‑2 SNR comparison between target and source RRH in scenario 1
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Figure 2‑3 SNR comparison between target and source RRH in scenario 2

Our analysis for scenario 2 (Dmin = 150m) in [2] shows that DL Tx beam dwelling time is less than 1s for many of the beams (Figure 2-4). We further analyze the DL Tx beam antenna gain to derive how much time we have to detect and switch to a new beam.
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Figure 2‑4 DL Tx Beam dwelling time

We can observe from the following figure that antenna gain of RRH beam index 4 is 10dB or more below beam index 5 until 350ms before the switch happens. Since the time period between the new beam becomes detectable and ideal beam switch time is short, enhancement for beam detection and switching time is beneficial to UE performance.
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Figure 2‑5 RRH antenna gain analysis

Observation 1: Shorter beam detection and switching time can improve the UE performance in FR2 HST scenario.
Since the UE device considered in FR2 HST scenario is a CPE device mounted on rooftop, and its orientation is fixed if the train travels along the same direction. Therefore, the DL Tx beam switching patten is fixed and the pattern can be derived from analysis in our companion paper [2] as shown in Figure 2-4. Although we can’t exclude the scenario in which train direction may change, network signalling of the DL Tx beam switching pattern could be helpful to UE and may potentially reduce beam detection and switching time with other assistance information.
Observation 2: It is beneficial to signal DL Tx beam switching pattern to UE in FR2 HST.

Neighboring Cell Measurement Requirement
We provide analysis for the potential neighboring cell measurement and HO issues in our companion paper [2]. Following the same idea as explained in the previous section, network signaling of detectable DL Tx beams from the neighboring cells based on the deployment parameters and the expected locations where the DL Tx beams from the neighboring cell becomes detectable is beneficial to neighboring cell measurement procedure. UE can potentially reduce neighboring cell measurement time if this information can reduce the number of Rx to sweep.
Observation 3: Network signaling of detectable DL Tx beams from the neighboring cells is beneficial to neighboring cell measurement procedure.
Conclusion
Observation 1: Shorter beam detection and switching time can improve the UE performance in FR2 HST scenario.
Observation 2: It is beneficial to signal DL Tx beam switching pattern to UE in FR2 HST.
Observation 3: Network signaling of detectable DL Tx beams from the neighboring cells is beneficial to neighboring cell measurement procedure.
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