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1	Introduction
In RAN #69, new channel model study was initiated for above 6 GHz [1]. It was also agreed that the study would consider the implication on the current 3D-SCM [TR36.873]. Given that detailed modeling for above 6 GHz was completed in RAN1 #84bis, it seems necessary to clarify the applicable frequency range of the new channel model developed in this SI. In [2], two alternatives are proposed. In this contribution, the advantage and disadvantages for using the new channel model for frequency range of 0.5 to 100 GHz (Alt 2 in [2]) are discussed.

2	Considerations on using the new channel model for all frequency range
The goal of the channel model in the SID [1] is to develop a channel model to enable feasibility study and developing framework of using high frequency spectrum ranging from 6 GHz to 100 GHz. The primary focus of the SI is on above 6 GHz models, but the SID has also suggested considering the possible implication of the new channel model on the existing 3D channel model for below 6 GHz.
Given that detailed modelling for above 6 GHz was almost completed in RAN1 #84bis, it seems necessary to clarify the applicable frequency range of the new channel model developed in this SI. In the current draft TR [3], some modelling components are applicable to the whole frequency range including below 6 GHz, and some components are constrained to be applicable only for above 6 GHz. For example, in the TR, the pathloss model is applicable from 0.8 GHz up to 73 GHz; however, the fast-fading model is applicable for above 6 GHz. Furthermore, the additional channel modelling components, such as spatial consistency, are being developed for above 6 GHz, but the agreement of channel modelling methodology in RAN1 #84 [4] is also clarified that consistent extension of the additional features to below 6 GHz can be considered after those features have been specified for above 6 GHz. However, it is not clearly decided how the new modelling features can be applicable to below 6GHz model as an additional components so far.
Observation 1: The applicability of the new channel model to below 6GHz has been consistently discussed during the SI, but no final conclusion has been made.

Two alternatives can be considered to conclude the applicable frequency range as proposed in WF [2]:
Alt.1: New channel model in TR38.900 is applicable to 6 - 100 GHz
Alt.2: New channel model in TR38.900 is applicable to 0.5 - 100 GHz
With Alt 1, some other model such as [TR 36.873] or [ITU-R M.2135] would be needed for simulations below 6 GHz. Based on the current situation, Alt 1 is not very attractive because the multi-band simulation spanning around 6 GHz doesn’t guarantee the same characteristics between below 6 GHz and above 6 GHz. For example, the pathloss models of [TR 36.873] has a discontinuity at 6GHz compared to TR 38.900 as shown in Figure 1. In UMi, the different offset in LoS pathloss causes the 3 dB gap at 6 GHz between two models. The UMi NLoS model has 7.5 dB gap at 6 GHz due to different gamma parameters (i.e, 26 log10(f) in the 3D-SCM and 21.3 log10(f) in the new model).
Observation 2: If two incompatible pathloss models are adopted according to Alt 1, pathloss discontinuities occur at 6 GHz.
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Figure 1: Pathloss discontinuity at 6GHz in Alt 1 : Pathloss vs frequency on different distances when combining [TR 36.873] for below 6 GHz and TR 38.900 for above 6 GHz
According to [TR36.873], the applicability range of the 3D-SCM channel model is at least for 2-3.5 GHz. There could be multiple interpretations of this sentence, but in a conservative interpretation, the 3D-SCM channel model does not support 3.5 GHz - 6 GHz frequency range, in which case Alt 1 introduces another problem of how to handle the range of 3.5-6GHz frequency band.
From [5] and [6], [7], the newly developed channel modelling parameters are based on the measurement and ray-tracing data including both above and below 6 GHz datasets. Furthermore, the new channel modelling parameters are proposed in the best way to keep the consistency at 2 GHz or sub 6GHz. It means that the new model has no issues to be applicable for below 6 GHz band, and Alt 2 is a valid approach.
Observation 3: Alt 1 can introduce another problem of how to handle the range of 3.5-6GHz frequency band.
Observation 4: The new channel models are proposed based on the dataset including both below and above 6 GHz measurement/ray-tracing.
In InH and RMa scenarios, there is no 3D channel model for below 6GHz. Only the new model proposes the 3D extended model based on ITU-R M.2135 models. In this condition, some of the new channel model in TR38.900 should be applied to below 6GHz. If Alt 2 approach is accepted, the issues on Alt 1 are easily solved. 
Observation 5: Following Alt 1, there is no 3D channel model for InH and RMa scenarios below 6 GHz. With Alt 2, 3D channel model is available for all prioritized scenarios and frequency bands
It is noted that during the 3GPP RAN1 LTE advanced SI, a similar transition like Alt 2 has been adopted; the full channel model transition from SCM [TR26.996] to ITU-R IMT-Adv channel model [TR36.814 Appendix B] was accepted, then all simulation task was conducted with ITU-R IMT-Adv channel model.
Observation 6: There was a precedence to make a full transition from one channel model to another – TR 25.996 SCM to ITU IMT-Adv. channel models during 3GPP RAN1 LTE advanced SI.
The new channel model in TR 38.900 includes additional enhancements such as spatial consistency which have been shown to be very important for MU-MIMO simulations [8]. With Alt 2, these enhancements benefit MU-MIMO simulations also below 6 GHz.
Observation 7: Alt 2 can improve the accuracy of MU-MIMO simulations below 6 GHz
A channel model will be needed also in ITU for evaluation of technologies against the IMT-2020 requirements. From 3GPP perspective it would be very beneficial if this model is the same as used for NR evaluations in 3GPP. If 3GPP uses multiple models for NR evaluations there is a risk that ITU-R may consider this as too complicated and decide on a single model. 
Observation 8: Alt 2 may be more attractive from the point of view of ITU-R

3	Conclusion
This contribution made the following observations:
· If two incompatible pathloss models are adopted according to Alt 1, pathloss discontinuities occur at 6 GHz.
· Alt 1 can introduce another problem of how to handle the range of 3.5-6GHz frequency band.
· The new channel models are proposed based on the dataset including both below and above 6 GHz measurement/ray-tracing.
· Following Alt 1, there is no 3D channel model for InH and RMa scenarios below 6 GHz; With Alt 2, 3D channel model is available for all prioritized scenarios and frequency bands.
· There was a precedence to make a full transition from one channel model to another – TR 25.996 SCM to ITU channel models during 3GPP RAN1 LTE advanced SI.
· Alt 2 can improve the accuracy of MU-MIMO simulations below 6 GHz.
· Alt 2 may be more attractive from the point of view of ITU-R
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