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1 Introduction

During RAN4#98bis-e, several options for the channel model for FR2 HST were discussed. This contribution examines the options and proposes which option to select.
2 Discussion

For uni-directional, two channel model options were proposed. The first option is in principle the same as for the FR1 HST, although the parameterization differs. The second option takes into account the fact that for FR2, the UE will remain in coverage of the second nearest BS as it passes a BS and will switch coverage at a point Doffset beyond the BS.
· Option 1: Use single-tap propagation channel for UL uni-directional RRH deployment, as described below:
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· Option 2: HST-DPS Channel for FR2 HST Uni-Directional RRH Deployment: Alt-1: UE Moving towards Serving Beam the cosine of angle θ(t)  used in Doppler shift [image: image14.png]f (t) =f, cos@(t)



 is provided as below
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For bi-directional operation, similarly two options are proposed:

· Option 1: RAN4 to modify the single-tap propagation channel model for HST FR2 in UL to take into account the Doppler shift sign alternation in bi-directional setting when CPE is handing over from one RRH site to another.
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· Option 2: Reuse Single Tap Channel in TS38.104 for FR2 HST by updating parameters.
For the uni-directional scenario, option 2 is more representative of the FR2 deployment, but needs agreement on the Doffset parameter. For the bi-directional scenario, option 1 could be thought of as more representative.
To provide further insight into how to select the channel model, the impact of each model has been simulated. Figures 1 indicates the DL throughput for MCS17 for each channel model alternative and for scenario A and Scenario B for uni-directional. Figure 2 indicates the performance for bi-directional. In both cases there is no frequency offset compensation.
For the purposes of the simulations, Doffset is assumed to be 80m for scenario A and 380m for scenario B.
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Figure 1: PDSCH throughput for uni-directional scenarios
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Figure 2: PDSCH throughput for bi-directional scenarios
The figures indicate that in most circumstances, the Doppler trajectory model does not impact the performance, except that option 1 shows slightly better performance for scenario B.
Figure 3 depicts PDSCH performance with frequency offset compensation. In this case, there is no difference between the channel model options.
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Figure 3: PDSCH performance with frequency offsrt compensation
Figures 3 and 4 indicate the PUSCH demodulation performance for uni-directional and bi-directional respectively. The figures indicate that there is around 1dB difference between scenario A and scenario B; this is due to the greater peak Doppler for scenario A. There is no difference between option 1 and option 2 for the channel models.
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Figure 3: PUSCH demodulation performance for uni-directional scenarios
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Figure 4: PUSCH demodulation performance for bi-directional scenarios
For uni-directional, although option 2 may be more representative of the deployment, the demodulation performance is the same for option 1, and with option 1 there is no need to agree a Doffset. Thus, we think that for uni-directional, option 1 is sufficient for the channel model.
Proposal 1: For uni-directional, select option 1 for the channel model

For bi-directional, due to little difference in performance we think that using the existing model, i.e. option 2 is sufficient.

Proposal 2: For bi-directional, option 2 is sufficient.

The demodulation performance is the same for the uni- and bi-directional scenarios. Furthermore, as discussed in [1], [2], the bi-directional scenario does not appear to offer any benefits. For these reasons, it may be sufficient to consider uni-directional only. In any case, according to the simulation results if the demodulation performance is met with the uni.directional model then performance will be sufficient if the direction reverses.

Proposal 3: Consider uni-directional only when setting requirements. (Demodulation performance will still be sufficient if the direction reverses)
3 Conclusion

Proposal 1: For uni-directional, select option 1 for the channel model

Proposal 2: For bi-directional, option 2 is sufficient.

Proposal 3: Consider uni-directional only when setting requirements. (Demodulation performance will still be sufficient if the direction reverses)
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