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Introduction
At the RAN1 #84 meeting [1], several fundamental issues on >6GHz channel modeling have been discussed, e.g., supported scenarios, requirements, methodologies, etc. Concerning the supported scenarios, the following was agreed in [2].
Agreements:
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Scenarios for >6GHz channel modeling are as follows.
· UMi – street canyon
· Urban micro cell with outdoor and indoor UEs. 
· BS antenna is placed below rooftop level of surrounding buildings.
· UMi – open square
· Urban micro cell with:
· Outdoor UEs in the open square
· Outdoor and indoor UEs outside of the open square
· BS antenna is placed below rooftop level of surrounding buildings. BS antenna can be placed at surrounding buildings or inside of the open square, e.g., lamppost.
· Width of the open square is in the order of 50 to 100 m.
· Note: A subset of features comprising this scenario can be applicable for Stadium case.
· UMa
· Urban macro cell with outdoor and indoor UEs. 
· BS antenna is placed at or above rooftop level of surrounding buildings.
· Indoor – office
· Sub scenario 1 – Open office: Typical open office environment with cubicles, chairs, etc.
· Sub scenario 2 – Mixed office: Typical office environment with open cubicle areas, meeting rooms, walled offices, corridors, etc.
· We utilize common modeling methodologies and parameterization, unless separate modeling is identified as necessary.
· Following features are separately modeled.
· LOS probability
· FFS: other features
· BS antenna is placed at ceiling.
· Indoor – shopping mall
· Large multiple-story building with open ceiling in the middle. Shops are arranged along the outer wall of the building. 
· BS antenna is placed at ceiling. Details FFS.
· Following scenarios are the 1st priority.
· UMi – street canyon
· Indoor – office
· UMa
· Other scenarios are the 2nd priority.

Regarding the channel modeling requirements, the following was agreed in [3].
Agreements:
· Channel model SI should take into account the outcome of RAN-level discussion in the ‘5G’ requirement study item
· Complexity in terms of Description, Generating channel coefficients, development complexity and Simulation time should be considered. 
· Support frequency range up to 100 GHz. 
· The critical path of the SI is 6 – 100 GHz
· Take care of mmW propagation aspects such as blocking and atmosphere attenuation.
· The model should be consistent in space, time and frequency
· Support large channel bandwidths (up to 10% of carrier frequency)
· Aim for the channel model to cover a range of coupling loss considering current typical cell sizes, e.g. up to km-range macro cells. Note: This is to enable investigation of the relevance of the 5G system using higher frequency bands to existing deployments.
· Accommodate UE mobility
· Mobile speed up to [500] km/h. 
· Develop a methodology considering that model extensions to D2D and V2V may be developed in future SI.
· Support large antenna arrays

In addition, working assumptions were made in [4], on channel modeling methodologies targeting at supporting the above agreed scenarios and satisfying the above agreed requirements.
In this contribution, we further discuss detailed configurations of evaluation scenarios for the purpose of channel model verification and calibration.
Channel Model Verification and Calibration
The major target of this study item is to develop a channel model with high accuracy and acceptable complexity. Modeling accuracy can be evaluated by comparing the modeling results against the measurement results. It can be made to be independent of the discussion of the scenarios. However, it is very important for RAN 1 to identify the most critical scenarios and use cases, and then to decide which metrics shall be used to judge the modeling accuracy. In that sense, having a common understanding of detailed configurations of each scenario, proposed in [2], is very important.  In [3], it was agreed to study the complexity of proposed channel models in terms of description, generating channel coefficients, development complexity and simulation time. Without making concrete implementations and running some evaluations, it is not possible to discover the critical issues with respect to the complexity. Therefore, it is important to identify most relevant evaluation scenarios and detailed simulation configurations so that engineers can start to implement and test the new channel models. To conclude, we have the following observation.
Observation 1: It is important to specify detailed scenario configurations for verifying the channel modeling accuracy and complexity.
In the previous channel modeling study item, e.g., the 3GPP 3D channel model study item [5], calibrations were performed to examine companies’ understanding and implementation of the developed channel models. It is expected that the >6 GHz channel model will be used as a fundamental component of 5G simulators. In that sense, it is very beneficial to conduct necessary calibration during the channel model study item. For that purpose, RAN 1 shall discuss detailed simulator setup, starting from the description of the detailed configurations of scenarios of interest.
Observation 2: It is important to specify detailed scenario configurations for calibrating the channel model implementation for simulation.
Based on the above observations, we suggest that RAN 1 specify details of simulation scenarios so that potential issues, e.g., modeling accuracy, simulation complexity can be discovered and resolved as early as possible.

Detailed Configurations of Scenarios of Interests
During the 3GPP 3D channel model study item, different deployment scenario models and performance metrics are selected for the calibration purpose. Coupling loss and geometry in different scenarios, e.g., UMi and UMa are used to verify the antenna pattern, 3D dropping of UEs, and large scale propagation losses in each scenario. ZSA, ZSD and singular values are used to verify the elevation domain channel properties and the small scale fading coefficients. Different antenna array size and virtualization schemes are considered to verify the 2D antenna array properties. 
In general, the coupling loss and the geometry are most commonly used for calibration. They shall be considered as most important calibration parameter for >6 GHz channel model study item. In order to verify the coupling loss and the geometry property, one shall first provide a full specification of the test scenario. During the RAN1 #84 meeting, some initial proposals have been made in [6]. Updated version of those proposals is included in Appendix A. Scenarios captured in Appendix A align with the agreed scenarios for >6GHz channel modeling. Detailed configurations of each scenario are derived mainly based on the RAN discussion of  [7].
Proposal 1: Agree on the basic description of the channel model calibration scenarios in Appendix A, at least for high priority scenarios, i.e., UMi-street canyon, indoor office and UMa scenarios.
It can be observed that evaluation assumptions in Appendix A shall be further expanded in order to provide a complete set of parameters for implementation and evaluation. For example, antenna array configurations for BS and UE are still missing.
Additional parameters are typically required to verify the additional features introduced in a new channel model study item. For example, elevation domain channel characteristics were first introduced in the 3GPP 3D channel model, then ZSA, ZSD are chosen for calibrating the 3D channel model implementations. At the RAN1 #84 meeting, it was agreed to investigate the necessity and methodology for modeling some additional features. Depending on the subsequent discussion in RAN1, some additional evaluation parameters and performance metrics may be needed. For example, antenna array assumptions are needed in order to verify the support of large antenna array; bandwidth assumptions are needed in order to verify the support of large bandwidth; additional metric may be defined to measure the modeling of the spatial consistency.
Proposal 2: Continue discussion to complete the evaluation scenario description, taking into consideration additional parameters needed to characterize and verify the additional features or requirements.
Summary
In this contribution, we discussed the necessity of introducing evaluation scenarios for channel model verification and calibration. In addition, we provide a baseline description of the scenario configurations, which shall be further expanded in order to enable the implementation and calibration of new channel models. Based on our discussion, the following observations and proposals are made.
Observation 1: It is important to specify detailed scenario configurations for verifying the channel modeling accuracy and complexity.
Observation 2: It is important to specify detailed scenario configurations for calibrating the channel model implementation for simulation.
Proposal 1: Agree on the basic description of the channel model calibration scenarios in Appendix A, at least for high priority scenarios, i.e., UMi-street canyon, indoor office and UMa scenarios.
Proposal 2: Continue discussion to complete the evaluation scenario description, taking into consideration additional parameters needed to characterize and verify the additional features or requirements.
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Appendix A: Detailed Configurations of Scenarios
Details on UMi-street canyon and UMa scenarios are listed in Table A-1. Other parameters are FFS.
Table A-1: Evaluation parameters for UMi-Street Canyon and UMa scenarios[image: ]

Details on indoor-office scenarios are listed in Table A-2 and presented in Figure A-1. Other parameters are FFS. More details, if necessary, can be added to Figure A-1. 
Table A-2: Evaluation parameters for Indoor-Office scenarios
[image: ]
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Figure A-1: Layout of indoor office scenarios.

Details on UMi-open square scenario are listed in Table A-3. Other parameters are FFS.
Table A-3: Evaluation parameters for UMi-Open Square scenario
[image: ]

Indoor - shopping mall layout is defined in Figure A-2, where large multiple-story building with open ceiling in the middle; shops are arranged along the outer wall of the building; BS antennas are regularly placed with ISD = 20m. Other details on indoor shopping mall are FFS.
[image: ]
Figure A-2: Layout of the indoor shopping mall scenario.
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Parameters

Indoor - office

Indoor - office

open office mixed office
Room size (WxLxH) [120mx50mx3m]
Layout
ISD 20m
BS antenna height (hgs) 3 m (ceiling)
LOS/NLOS FFS FFS
UE location
Height (hy;) 1.0m
UE mobility (horizontal plane only) 3km/h
Min. BS - UE distance (2D) FFS
UE distribution (horizontal) Uniform
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Parameters

UMi — open square

Cell layout

FFS

BS antenna height (hBS)

10m

UE location

Outdoor/indoor

Outdoor for UEs in open square, outdoor and indoor otherwise

LOS/NLOS

LOS for links between UEs and BSs in open square; LOS and
NLOS for the other links

Height (hUE)

Same as 3D-UMi in TR 36.873

Indoor UE ratio

80 % for UEs outside open square

UE mobility (horizontal plane only)

3 km/h

Min. BS - UE distance (2D)

FFS

UE distribution (horizontal)

Uniform (the density of UEs inside open square can be
different from that outside of open square; the density value(s)
TBD)
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Parameters

UMi — street canyon

UMa

Hexagonal grid, 19 micro sites,

Hexagonal grid, 19 macro

Cell layout 3 sectors per site sites, 3 sectors per site
(ISD = 200 m) (ISD = 500 m)
BS antenna height (hBS) 10m 25m

Outdoor/indoor

Outdoor and indoor

Outdoor and indoor

UE location LOS/NLOS LOS and NLOS LOS and NLOS
Height (hUE) Same as 3D-UMi in TR 36.873 Same as 3D-UMa in TR 36.873
Indoor UE ratio 80 % 80 %
UE mobility (horizontal plane only) 3km/h 3km/h
Min. BS - UE distance (2D) 10m 35m
UE distribution (horizontal) Uniform Uniform





