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Introduction
The discussion of HST FR2 deployments continued at the previous RAN#99-e meeting in terms of two main deployment scenarios:
· Scenario-A: Ds=10m, i.e., the RRHs are located close the railway track
· Scenario B: Ds=150, i.e., the RRHs are located further away from the track, and this deployment can reuse FR1 sites.
Following the WF [1], not that many issues left open in relation to Scenario A.
In this contribution, we share our opinion on the following topics:
· Potential HO issues in uni-directional setting due to the sudden degraded serving cell quality.
Our analysis relies mostly on the results of system-level simulations that are introduced in more details in our accompanying contribution [2].

Discussion
Potential HO issue
[bookmark: _Hlk79181793]In [1], a potential HO due to the sudden degradation of the serving cell quality when UE is moving towards the serving beam is outlined:
	· Potential Handover Issue: 
· Potential handover problem due to sudden RX signal increase of the target cell can be alleviated by DPS transmission scheme with carefully allocated SSB-index among neighboring cells to avoid inter-cell interference.
· FFS another potential handover issue due to the sudden degraded serving cell quality for UE moving toward the serving beam in uni-directional deployment.
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Figure 1 Illustration of Scenario-A with RRH direction opposite to train movement

Figure 2 shows SINR trace for serving RRH in Scenario A uni-directional deployment where RRH direction is opposite to train movement. We observe quick drop in signal quality after train passes the main lobe of the beam from nearby RRH. This may cause mobility failures particularly with longer measurement delays caused by DRX. Results in [3] show that Scenario-A where RRH direction is the same as train movement has robust mobility even up to 160 ms DRX cycles with N=8 scaling for Rx beams.
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[bookmark: _Ref79076742]Figure 2 SINR trace
Figure 3 shows SINR distributions for uni-directional Scenario-A cases with different RRH directions and DRX cycles. We observe that in a deployment where RRHs are pointing to opposite direction from train movement there are significant number of very low SINRs particularly with long DRX cycles. Also, when RRHs are pointing to the same direction as train movement DRX has impact on SINR, but no DRX and short DRX cases (below 160 ms) provide excellent SINRs even at 5-percentile. Based on these results in uni-directional scenario there is a significant impact on mobility performance depending on the RRH direction in relation to train movement. Note that these results assume N=8 scaling, so measurement periods are very long with DRX.
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[bookmark: _Ref79131547]Figure 3 SINR distributions for uni-directional Scenario-A with different RRH directions and DRX cycles
Figure 4 shows time-of-outage percentage per call in all uni-directional scenario variations. We observe that if RRHs are pointing opposite to train movement direction the time-of-outage percentage is higher. This is particularly evident for Scenario-A, where some increased time-of-outage is seen even with short DRX cycles. More results can be found in [2].
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[bookmark: _Ref79076527]Figure 4 Time-of-outage in uni-directional scenarios

[bookmark: _Hlk79182281]Based on our system-level simulations in scenario-A, no potential HO issues are observed.

RRH beam back-lobe
 In Scenario-A, the panel boresight and therefore the back-lobe are almost parallel to the railway track, thus a UE can occasionally get connected to the back side of the panel. We do not see it practical in real deployment. Therefore, the back lobe of the beam should be excluded from modelling, e.g., be attenuated.
[image: ]
Figure 5 shows RSRP trace of same RRH with and without backlobe modeling. In both cases we observe quick drop in RSRP around the time train passes the RRH location in Scenario-A. When RRH is pointing to opposite direction of train movement, serving cell signal level may drop low very quickly (during 100-200 ms). The behavior is even more evident when backlobe is attenuated. Thus, the backlobe modeling can affect the conclusions for mobility robustness in Scenario-A.
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[bookmark: _Ref79076180]Figure 5 RSRP trace with and without backlobe (RRH direction opposite to train movement)
In Scenario-A, the power of the back-lobe of the RRH antenna panel is non-negligible.

Conclusion
The contribution has discussed potential HO issues in uni-directional Scenario A and made the following observations:
1. Based on our system-level simulations in scenario-A, no potential HO issues are observed.
1. In Scenario-A, the power of the back-lobe of the RRH antenna panel is non-negligible.
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