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Introduction
TR 38.854 is used to capture the analysis on FR2 HST deployment scenarios, selection of parameters, potential issues, and expected performance.
In our previous contributions to the TR (e.g., [1], [2]), we have already contributed the mobility performance results in priority HST FR2 deployment scenarios.
However, the following two important aspects that further extend the understanding of system-level RRM performance in HST FR2 scenarios were not fully covered:
· Throughput performance in HST FR2 scenarios, introduced in our accompanying CR [3];
· Mobility performance in Bi-directional Scenario-A, introduced in our accompanying CR [4].
In this contribution, we discuss why these results shall be present in the TR 38.854 and highlight some of the findings.


Discussion
On throughput performance in HST FR2 scenarios
In our previous contributions to the TR (e.g., [1], [2]) we have already introduced the mobility performance results in priority HST FR2 deployment scenarios based on the legacy RRM requirements with 8 Rx beams (Clause 6.3.4.1.1) and in two sets of HST enhanced requirements: Set-1 with 2 Rx beams and Set-2 with 6 Rx beams (Clause 6.3.4.1.2). In these clauses, we have reported several key mobility performance indicators, such as HO rate, ping-pongs, time of outage, SINR distribution, etc.
However, Clause 6.3.3 of the TR 38.854 “Link Performance and Throughput Performance” in its current form includes mostly the analysis of link performance results. Whereases, throughput performance is not sufficiently covered.
Clause 6.3.3 of the TR 38.854 “Link Performance and Throughput Performance” is missing throughput performance results.
In [3], we are focusing specifically on throughput performance in the priority HST FR2 scenarios without DRX. 50MHz channel bandwidth is assumed for the sake of simulation execution time. The used metric is windowed user (CPE) throughput where each sample represents average throughput over 100 ms window of the CPE. The maximum achievable CPE throughput with maximum modulation 64QAM is about 300 Mbps when there is only one CPE served by a cell at a time. Both the performance with enhanced RRM requirements (2 and 6 Rx beams) and legacy RRM requirements (8 Rx beams) is demonstrated.
NR/5G calibrated fully dynamic system-level simulator was used to generate the results.
Below, we make a few observations based on the results that are included in the CR [3]:

a. Windowed CPE throughput is close to maximum achievable rate considering the used bandwidth and other physical layer settings in uni-directional scenarios if one CPE is simulated in the network.
b. Scenarios with DPS have higher throughput compared to non-DPS ones due to lower outage time and less frequent handovers between the RRHs.
c. Windowed CPE throughput is lower in bi-directional scenarios than in uni-directional scenarios, e.g., due to more frequent handovers/beam switches and longer distance to the serving RRHs.


On mobility performance in bi-directional Scenario-A
The following priority HST FR2 scenarios were already presented in the Clause 6.3.4.1.1 and Clause 6.3.4.1.2 of the TR:
· Uni-directional deployment in Scenario-A (Dmin = 10 m), 1Tx beam per RRH, 8Rx beams per UE (scaling factor 8 is used, but only one Rx beam direction is set in Scenario-A):
· Same: the train is traveling from the serving beam, i.e., the train traveling direction and RRH beam orientation are the same
· Opposite: the train is traveling toward the serving beam, i.e., the train traveling direction and RRH beam orientation are opposite.
· Uni-directional deployment in Scenario-B (Dmin = 150 m), [1,2] Tx beams per RRH, 8Rx beams per UE:
· Same: the train is traveling from the serving beam, i.e., the train traveling direction and RRH beam orientation are the same
· Opposite: the train is traveling toward the serving beam, i.e., the train traveling direction and RRH beam orientation are opposite.
· Bi-directional deployment in Scenario-B, (Dmin = 150 m), [1,2] Tx beams per RRH panel (2 panels per RRH site), 8Rx beams per UE.
NR/5G calibrated fully dynamic system-level simulator was used to generate the results.

However, bi-directional Scenario-A was not considered as priority one in the HST FR2 WI in REl-17. 
In [4], we demonstrate some the of key mobility performance indicators, such as HO rate, ping-pongs, time of outage, SINR distribution, etc. Thus, the mobility performance of this scenario can be compared directly with the priority HST FR2 scenarios, both with legacy and enhanced RRM requirements.
In addition to other parameters varied in the rest of the scenarios, the results with both multi-panel assumptions 1 and 3 are shown. With assumption 1, only one panel at a time can perform RRM measurements and with assumption 3 both panels can measure at the same time.
Below, we make a few observations based on the results that are included in the CR [4]:
Bi-directional Scenario-A was not considered as priority one in HST FR2 REl-17 WI because of more challenging mobility especially if RRM measurements can be done by one CPE panel at a time.

d. Enhanced RRM requirements significantly improve mobility robustness compared to legacy RRM requirements.
e. Mobility robustness improves in DPS deployment compared to non-DPS due to shorter mobility delays, i.e., beam switch compared to handover.
f. Similar precautions on longer than 40 ms DRX cycle apply to bi-directional Scenario-A as to uni-directional where the train is traveling in the opposite direction to the serving RRH panel orientation.
g. Multi-panel assumption has large impact on mobility performance particularly in non-DPS deployment, where the robustness is significantly better if CPE can perform RRM measurement on both directions at the same time.


Conclusion
In this paper, we have provided motivation for the addition of new simulation results demonstrating mobility performance in bi-directional scenario-A and throughput performance in the priority HST FR2 scenarios.
The following observations were made:
1. Clause 6.3.3 of the TR 38.854 “Link Performance and Throughput Performance” is missing throughput performance results.

a. Windowed CPE throughput is close to maximum achievable rate considering the used bandwidth and other physical layer settings in uni-directional scenarios if one CPE is simulated in the network.
b. Scenarios with DPS have higher throughput compared to non-DPS ones due to lower outage time and less frequent handovers between the RRHs.
c. Windowed CPE throughput is lower in bi-directional scenarios than in uni-directional scenarios, e.g., due to more frequent handovers/beam switches and longer distance to the serving RRHs.
Bi-directional Scenario-A was not considered as priority one in HST FR2 REl-17 WI because of more challenging mobility especially if RRM measurements can be done by one CPE panel at a time.

d. Enhanced RRM requirements significantly improve mobility robustness compared to legacy RRM requirements.
e. Mobility robustness improves in DPS deployment compared to non-DPS due to shorter mobility delays, i.e., beam switch compared to handover.
f. Similar precautions on longer than 40 ms DRX cycle apply to bi-directional Scenario-A as to uni-directional where the train is traveling in the opposite direction to the serving RRH panel orientation.
g. Multi-panel assumption has large impact on mobility performance particularly in non-DPS deployment, where the robustness is significantly better if CPE can perform RRM measurement on both directions at the same time.
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