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1. Introduction
At the RAN#69, a study item (SI) for channel modelling of frequency spectrum above 6 GHz was approved [1]. In the following RAN1#84, a set of scenarios were agreed [2] which includes Urban macrocell and Urban microcell with both outdoor and indoor UEs. Based on a review of the existing measurement data for the O2I LSPs in [3], an agreement was made in the Ad-Hoc meeting to adopt one of the following three approaches for O2I LSP and SSP modeling: 
1. The existing 3D O2I LSP and SSP parameter values from 3GPP TR 36.873 [4] could be applied also for the frequency range up to 100 GHz. Note that the building penetration loss model is frequency-dependent as already described.
2. The existing 3D O2I LSP and SSP parameter values from 3GPP TR 36.873 [4] could be modified to reflect the new measurements. All parameters are modelled as frequency-independent except the building penetration loss. 
3. Split the O2I scenario into a LOS variant parameterized using the new measurements in Table 28, and a NLOS variant parameterized using possible future NLOS O2I measurements. 
The decision of which of the three approaches to use was postponed to the RAN1#84bis meeting.
In this contribution we update the parameter tables with some additional O2I measurement data, and further discuss the relative merits of the different approaches. 
2. Measurements of large-scale and small-scale parameters for the O2I scenario
The measurements of O2I channel characteristics in terms of large-scale and small-scale parameters are summarized in Table 1, which is taken from [5] but with further updates based on measurements by Huawei. For comparison, the O2I model parameters of the 3D channel model [4] are given in the leftmost column. No obvious frequency-dependence of these parameters can be spotted. Furthermore, the values seem to be mostly in line with the O2I scenario in the 3D channel model except for the delay spread which is lower. However, one should note that the measurements are exclusively in LOS to the building with fairly short distances while the O2I scenario should capture both LOS and NLOS conditions. As some of the measurements suggest that the delay spread is mainly dependent on the outdoor part of the propagation path it seems reasonable that in NLOS there would be larger delay spreads than what has been measured. 
[bookmark: _Ref445147003]Table 1 Summary of measured small scale channel parameters for the O2I scenario
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3. Discussion on the different approaches for modelling of LSPs and SSPs
In the first approach, the LSP and SSP parameters are reused without change from 3GPP TR 36.873 [4]. This can be motivated by the lack of comprehensive measurement data for higher frequencies covering all parameters as well as the absence of any obvious frequency-dependent trends in the new measurement data. Furthermore, the reported measurements are generally in line with 36.873 with the exception of the rms delay spread, however here a plausible explanation for the discrepancy exists. This approach has the additional advantage that consistency towards the existing 3D SCM model is maintained.
In the second approach, the LSP and SSP parameters are modified compared to 3GPP TR 36.873 [4], however all parameters are modelled as frequency-independent. This approach has the benefit of making the present model more closely follow the new measurements. However, consistency with the 3D SCM model would not be maintained. 
In the third approach, the O2I scenario is split into a LOS variant and a NLOS variant, where the former may be parameterized using the currently available measurements while the latter would require new measurements. This approach can better reflect the rms delay spreads reported in the new measurements. However, a drawback is that there are no foreseeable contributions on NLOS O2I measurements. There is therefore a high risk that this approach would lead to an incomplete channel model. 
Therefore, the following is proposed:
Proposal 1: Adopt the first or the second approach for the LSP and SSP parameters for the outdoor to indoor links in the UMa and UMi scenarios
Proposal 2: Consider further modifications of the LSPs if additional O2I measurement data is made available
4. Summary
In this contribution, we give our view on the LSP and SSP parameter modelling for the outdoor to indoor links in the UMa and UMi scenarios:
Proposal 1: Adopt the first or the second approach for the LSP and SSP parameters for the outdoor to indoor links in the UMa and UMi scenarios
Proposal 2: Consider further modifications of the LSPs if additional O2I measurement data is made available
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