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Introduction

In RAN#81 it was decided to open a new RAN1-led SI on Channel modeling for Indoor Industrial scenarios [1]. This contribution contains a skeleton text proposal for capturing the outcome of this study item into TR 38.901 [2]. During the SI, input will also come in the form of text proposals (TPs) and the SI rapporteur will maintain one or more running CRs, where content agreed during email discussions and/or online sessions will be incorporated. Once stable, the running CRs, containing the agreed output of the SI, will result in real CRs to specific clauses in 38.901 to be approved in RAN/RAN1. The skeleton TP here can be used as an indication of the parts of 38.901 for which additions may need to be agreed. See also the SI work plan in [3].
2
Text Proposal
Contents

5Foreword

1
Scope
6
[Editors note: Update this clause to reflect the increased scope of the TR due to the SI on Channel Modeling for Indoor Industrial Scenarios]
2
References
6
[Editors note: Update this clause with additional references as needed]
3
Definitions, symbols and abbreviations
7
[Editors note: Update this clause with additional symbols and abbreviations if needed]
3.1
Definitions
7
3.2
Symbols
7
3.3
Abbreviations
8
4
Introduction
9
[Editors note: Update this clause to reflect the increased scope of the TR due to the SI on Channel Modeling for Indoor Industrial Scenarios]
[Editors note: Add the indoor industrial scenario and possible other conditions specific for this scenario]
5
General
10
6
Status/expectation of existing information on high frequencies
10
6.1
Channel modelling works outside of 3GPP
10
6.2
Scenarios of interest
12
[Editors note: Add a brief description of the indoor industrial scenario]
6.3
Channel measurement capabilities
12
6.4
Modelling objectives
13
7
Channel model(s) for 0.5-100 GHz
14
7.1
Coordinate system
14
7.1.1
Definition
14
7.1.2
Local and global coordinate systems
14
7.1.3
Transformation from a LCS to a GCS
15
7.1.4
Transformation from an LCS to a GCS for downtilt angle only
18
7.2
Scenarios
19
[Editors note: Add a detailed description for the indoor industrial scenario]
7.3
Antenna modelling
21
7.3.1
Antenna port mapping
22
7.3.2
Polarized antenna modelling
23
7.4
Pathloss, LOS probability and penetration modelling
24
7.4.1
Pathloss
24
[Editors note: Add path loss models for the industrial scenario to Table 7.4.1-1]
7.4.2
LOS probability
27
[Editors note: Add LOS probability models for the industrial scenario to Table 7.4.2-1]
7.4.3
O2I penetration loss
27
7.4.3.1
O2I building penetration loss
27
[Editors note: If needed, building penetration loss models for the industrial scenario goes here]
7.4.3.2
O2I car penetration loss
29
7.4.4
Autocorrelation of shadow fading
29
7.5
Fast fading model
29
[Editors note: Changes to go here if the outcome of the SI work is that the model framework in this section can be reused with limitied modifications. In that case, some extended or new equations and parameter tables may be required. If major modifications are found necessary, it might be better to create a new subclause for describing the industrial channel model.]
7.6
Additional modelling components
42
[Editors note: If needed, modified or new optional modeling components for the industrial scenario goes here]
7.6.1
Oxygen absorption
43
7.6.2
Large bandwidth and large antenna array
43
7.6.2.1
Modelling of the propagation delay
43
7.6.2.2
Modelling of intra-cluster angular and delay spreads
44
7.6.3
Spatial consistency
45
7.6.3.1
Spatial consistency procedure
45
[Editors note: Add parameters for the indoor industrial scenario in Table 7.6.3.1-2 if needed]
7.6.3.2
Spatially-consistent UT mobility modelling
46
7.6.3.3
LOS/NLOS, indoor states and O2I parameters
50
7.6.3.4
Applicability of spatial consistency
51
7.6.4
Blockage
52
[Editors note: If needed, new blocking parameters for the indoor industrial scenario goes here and in the respective sub-clauses]
7.6.4.1
Blockage model A
52
7.6.4.2
Blockage model B
55
7.6.5
Correlation modelling for multi-frequency simulations
57
7.6.5.1 Alternative channel generation method
57
7.6.6
Time-varying Doppler shift
59
7.6.7
UT rotation
59
7.6.8
Explicit ground reflection model
60
7.7
Channel models for link-level evaluations
63
7.7.1
Clustered Delay Line (CDL) models
63
[Editors note: If needed, new CDL models goes here]
7.7.2
Tapped Delay Line (TDL) models
67
[Editors note: If needed, new TDL models goes here]
7.7.3
Scaling of delays
70
7.7.4
Spatial filter for generating TDL channel model
71
7.7.4.1
Exemplary filters/antenna patterns
71
7.7.4.2
Generation procedure
72
7.7.5
Extension for MIMO simulations
72
7.7.5.1
CDL extension: Scaling of angles
72
7.7.5.2
TDL extension: Applying a correlation matrix
73
7.7.6
K-factor for LOS channel models
74
7.8
Channel model calibration
74
[Editors note: Calibration procedures and results for the indoor industrial scenario should be captured here and in the respective sub-clauses]
7.8.1
Large scale calibration
74
7.8.2
Full calibration
75
7.8.3
Calibration of additional features
76
8
Map-based hybrid channel model (Alternative channel model methodology)
78
[Editors note: Possible updates to the map-based model go here]
8.1
Coordinate system
78
8.2
Scenarios
78
8.3
Antenna modelling
78
8.4
Channel generation
78
Annex A:
Further parameter definitions
89
A.1
Calculation of angular spread
89
A.2
Calculation of mean angle
89
Annex B:
Change history
90


Conclusion

This contribution contains a skeleton TP for capturing the outcome of the SI on Channel modeling for Indoor Industrial scenarios into TR 38.901.
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