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1 Introduction

At RAN4#98bis-e, it was agreed that one beam per panel can in general be assumed for scenario A, although there was an open issue around whether there is any coverage issue when the train is passing the RRH. Also, some questions around bi-directional deployment were left open.
2 Discussion

2.1 Uni-directional deployment

For uni-directional deployment, the open questions relate to whether there is an issue with coverage as a UE passes an RRH and where the switching point between RRHs can be assumed to be.
The suggested issue with coverage when passing an RRH arises from the fact that if the UE is close to an RRH then the angle of the UE with respect to the RRH in azimuth and to some extent elevation is large and the UE will no longer be within the beam of the RRH or the UE.

The observation that the angle of the UE with respect to an RRH is large when a UE passes an RRH is correct. However, previous studies have demonstrated that when the UE is in the vicinity of an RRH it can easily be covered by the previous (or next) RRH with high SNR.

Figure 1 depicts the UL SNR assuming single TX/RX beams. DL SNR will be greater than the UL SNR. The figure indicates that indeed the beam does not provide good coverage when the UE is at a distance of up to 50m from the RRH. However, SNR remains good when the UE is at a distance of 800, or even up to 900m from the RRH. That is, when travelling away from an RRH, the RRH provides good coverage when the UE is at a distance of 100-200m from the next RRH.
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Figure 1: Variation of UL SNR along the track from a single BS
With the above observation in mind, we do not see any coverage issue for UEs that are close to an RRH, as they can always be covered from the next/previous RRH with good SNR.

Observation 1: There is no coverage issue when a UE is close to an RRH.

A question raised at RAN4#98bis-e was what offset distance from an RRH to assume the switching point between RRH to be.
[image: image2.emf]Dmin

Ds

Dmin

Switch to RRH1

Move direction

Ds_offset

Ds

RRH1

RRH2 RRH3

Service RRH

Ds

RRH4

Switch to RRH2

Switch to RRH3

RRH1 serving range

RRH2 serving range RRH3 serving range

Switch 

point

Switch 

point

Switch 

point


Figure 2: Uni-directional switching points
Observing figure 1 again, the switching point needs to be at least 50m, because below 50m the beam does not provide coverage. At around 50m, the next RRH will have the best signal. However, the previous RRH will still have very good SNR, especially in DL for a distance of at least up to 200m. So in practice it is not important where the switching point is assumed to be within a range of 50-200m.
Observation 2: The switching point can be in the range 50-200m from the RRH; it is not critical exactly where the switching point is.

2.2 Bi-directional deployment

For the bi-directional scenario, the WF contained a question as to how to provide coverage; whether to use the previous BS to cover to beyond a BS or to switch more frequently between BS.
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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
In our understanding, there is no benefit to switching BS more often since SNR is always good from the previous BS. Thus, the first option, with less switching is preferable.

Observation 3: Scheme 1 is preferable as it involves fewer switches.
Another question that arises though is why a bi-directional requirement is useful at all. Unlike FR1, there is no SFN combining from different BS. Very good SNR can be created using a uni-directional setup, which requires fewer BS panels. If 2 panels per BS are to be deployed, then a greater throughput can be achieved by mounting two UEs on the train as described in [1], whereas if operating with a single UE and with bi-directional then there is no benefit to SNR or throughput.

Observation 4: There is no benefit to operating bi-directional for scenario A, whilst there is a cost of needing 2 panels per BS.
On the other hand, it is quite possible that in a uni-directional deployment the transmission may occasionally change direction and the specifications should be robust enough to deal with this case. Covering the case of uni-directional occasionally changing direction may lead to similar requirements as bi-directional.
Proposal 1: No need to consider bi-directional but do develop requirements robust enough to cover the case of uni-directional occasionally switching directions.
We also take the view that a deployment with simultaneous uni-directional in both directions to 2 UEs pointing in opposite directions on the train, as described in [1] should not be precluded by the requirements.

Proposal 2: Requirements should not preclude operating dual uni-directional deployments.
3 Conclusion

For uni-directional:
Observation 1: There is no coverage issue when a UE is close to an RRH.

Observation 2: The switching point can be in the range 50-200m from the RRH; it is not critical exactly where the switching point is.

For bi-directional:
Observation 3: Scheme 1 is preferable as it involves fewer switches.
Observation 4: There is no benefit to operating bi-directional for scenario A, whilst there is a cost of needing 2 panels per BS.
Proposal 1: No need to consider bi-directional but do develop requirements robust enough to cover the case of uni-directional occasionally switching directions.
Proposal 2: Requirements should not preclude operating dual uni-directional deployments.
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