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1 Introduction

During RAN4#99-e, a WF was introduced on FR2 HST deployment scenarios [1]. For scenario A, a number of issues were agreed, and the following is outstanding:
· Bi-directional scheme to assume in case uni-directional does not work

· Direction in which uni-directional can operate / handover issue

This contribution further discusses these remaining issues.
2 Discussion

For scenario A, it was agreed that uni-directional should be adopted if there are no issues relating to propagation delay change, since bi-directional does not provide benefits in terms of SNR or coverage. It was also agreed that the RRM session should further examine and decide on the propagation delay issue.
A discussion on bi-directional operation for scenario A is thus only needed in case the RRM discovers a fundamental problem with the propagation delay jump.

In case such a scenario arises, we provide here our view on bi-directional operation for scenario A. Two scenarios have been discussed for bi-directional operation:
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Scheme 1: Connect to second nearest RRH
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Scheme 2: Connecto to nearest RRH except when immediately adjacent
We confirm that scenario 1 is does not lead to coverage holes or propagation jumps. Scenario 2, on the other hand, still switches RRHs in such a manner that propagation jumps occur.

Proposal 1: In case bi-directional is needed for scenario A, scenario 1 should be considered as scenario 2 has the same propagation delay jump as uni-directional.
We note that bi-directional requires double the amount of network panels compared to uni-directional, and take the view that it would be vastly preferable to sort out the propagation delay issue in the RRM session than to impose double the network cost onto an FR2 HST deployment.
The ”handover” issue occurs because, when the train is travelling towards the BS panels then it needs to switch from the nearest BS to the second nearest one whilst still in front of the nearest BS. The SNR from the second nearest BS will slowly rise, but the SNR from the nearest BS will drop suddenly due to the rapidly changing azimuth angle as the train approaches the BS.

On the other hand, when the train is travelling away from the BS, the serving BS is changed from the second nearest to the nearest after the UE has passed the nearest BS. The SNR from the serving (second nearest) BS will drop slowly, whilst the SNR from the next (i.e. nearest) BS will rise suddenly. There is plenty of time to handover/switch beams between the two BS.

The physical conditions for the “handover” condition when the train is moving towards the BS exist. Rather than precluding uni-directional operation in a particular direction, in our opinion it would be good for the RRM session to discuss whether there is likely to be any degradation and if so, what solutions may be applicable.
Proposal 2: The RRM session should consider whether there is an issue for handover or beam switching when the train moves towards the panels and if so, what solutions may exist.
3 Conclusion

Proposal 1: In case bi-directional is needed for scenario A, scenario 1 should be considered as scenario 2 has the same propagation delay jump as uni-directional.
Proposal 2: The RRM session should consider whether there is an issue for handover or beam switching when the train moves towards the panels and if so, what solutions may exist.
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