
[bookmark: _GoBack]3GPP TSG RAN WG 1 Channel Model AdHoc Meeting                                 															R1-161690
Ljubljana, Slovenia, Mar. 14 - 16, 2016
Title:	Modelling of LSPs and SSPs for the outdoor to indoor propagation 
Source:	Ericsson, Nokia Networks, AT&T, CMCC, ETRI, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, Samsung
Agenda Item:	6
Document for:	Discussion and decision
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. The behaviour of the large-scale and small-scale parameters of the stochastic model are therefore of great interest to capture accurately in the channel model. In this paper we will discuss the available measurements on large-scale and small-scale parameters for outdoor to indoor propagation scenarios at higher frequencies and discuss modelling considerations. 
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 [3]. 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. 
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3. Modelling of LSPs and SSPs
Based on the currently available data three different approaches can be considered:
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. 
Proposal: Adopt one of the three approaches described in this section for the LSP and SSP parameters for the outdoor to indoor links in the UMa and UMi scenarios
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: Adopt one of the three approaches described in section 3 for the LSP and SSP parameters for the outdoor to indoor links in the UMa and UMi scenarios
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