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1 Introduction

During RAN4#99-e, a WF was introduced on FR2 HST deployment scenarios [1]. For scenario B, a number of issues were agreed, and the following is outstanding:

· Advantages of uni-/bi-directional scenarios
· Number of beams per BS and UE panel
· Whether there are any coverage issues when the UE is close to the BS

This paper presents our views on these issues.
2 Discussion

As presented in [2], we have analyzed the beam patterns and SNR achievable in scenario B. It is assumed that the UE panel is pointing along the track, whilst the BS panel is oriented towards the track with an azimuth angle of 14 degrees (compared to being parallel to the track). Good coverage can be easily provided with one BS beam and one UE beam. Figure 1 shows the beam coverage pattern with a single BS and a single UE beam:
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Figure 1: Coverage with a single BS and a single UE beam

Figure 2 shows the UL SNR if the serving BS is switched midway between the basestations. Good SNR is obtained even with a 23dBm UE TX power, and likely a train can operate with higher power:
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Figure 2: UL SNR with 23dBm UE assuming one BS and one UE beam

Thus, uni-directional can be operated in scenario B with a single UE beam and a single BS beam.

Observation 1: Uni-directional can be operated in scenario B with a single UE and a single BS beam.

The SNR can be improved somewhat by considering two or three BS beams (still a single UE beam is assumed). Figures 3 and 4 show coverage patterns for two further BS beams.


[image: image3]
Figure 3: Coverage of BS beam 2 + UE beam 1

[image: image4]
Figure 4: Coverage of BS beam 3 + UE beam 2
Figure 5 shows the SNR with beam switching between 3 BS beams and between BS
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Figure 5: Coverage provided from next and previous BS with 3 beams per BS panel and 2 beams per UE panel.

For uni-directional operation, the serving BS is changed when the UE is around half-way between the beasestations. Thus, the “propagation delay jump” issue observed for scenario A does not occur.
Observation 2: For scenario B, the BS is switched midway between basestations and there is no “propagation delay jump” issue.

Bearing in mind that uni-directional operation requires half the amount of network side panels compared to bi-directional operation, we propose to consider uni-directional operation for scenario B. However, the possibility of occasional reversal of the beam direction at the UE should be considered (due to, e.g. the BS panel direction changing between different segments of the deployment).

Proposal 1: Consider uni-directional operation for scenario B. Bear in mind that occasional switching of beam direction observed by the UE should be allowed for.

Proposal 2: Consider 1-3 BS beams and 1-2 UE beam for scenario B.

3 Conclusion

Observation 1: Uni-directional can be operated in scenario B with a single UE and a single BS beam.

Observation 2: For scenario B, the BS is switched midway between basestations and there is no “propagation delay jump” issue.

Proposal 1: Consider uni-directional operation for scenario B. Bear in mind that occasional switching of beam direction observed by the UE should be allowed for.

Proposal 2: Consider 1-3 BS beams and 1-2 UE beam for scenario B.
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