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[bookmark: _Ref298777854]Introduction
The 1st workshop on Non-Terrestrial Channel modelling took place in Prague, October 8th 7-9.00 pm organised by Thales and HNS. Its objective was to prepare the study item activities in 3GPP RAN1 on satellite/HAPS channel modelling expected to start early January 2018. It gathered around 30 participants.
The content of the discussion is summarised here below.

Discussion
1 - Introduction: Thales/HNS
· Recall of the study item rational, the selected deployment scenarios, the status of the technical report 38.811 drafted as part of the study item
· HNS highlighted the main differences between satellite and cellular system design with more important attenuation to account for the greater distance between the terminal and the satellite. This is usually compensated by the satellite antenna and RF characteristics and sometimes by antenna/RF characteristics of the terminal depending on the targeted services.
2- Status of satellite channels modelling: Fraunhofer IIS/Thales
· Overview of satellite channel models: history and state of the art
· Land Mobile Satellite channel model called 2 states model, flat fading model)and corresponding to respectively good and bad reception states.
· Current activities including MIMO transmission and frequency selective model are on going based on a hybrid physical-statistical approach.
3- Status of HAPS channels modelling: Centre National des Etudes Spatiales (CNES)
· Introduction of the composite modelling approach that depending on the elevation will consider satellite (>20°) or terrestrial channel model (<20°)
· Introduction of a virtual base station concept to be able to reuse the terrestrial channel model for elevation angle < 20°
4- Proposed approach in RAN1: Thales
· The objective is to use the simulators implementing the TR38.901 reference model in order to generate the satellite/HAPS channels. Hence the study item will define the set of parameters and configurations applied to TR38.901 to generate the satellite/HAPS channels.
· 2 steps are proposed
· As part of the study item, channel modelling for “simplifed evaluation”.
· In the TR 38.811, the core text will include the analysis and the justification while an annex will include the set of parameters and configurations of the 38.901 channel model to generate satellite/HAPS channel characteristics for link and system level simulation. This will be useful for all selected satellite/HAPS deployment scenarios already defined in the TR 38.811.
· Beyond the study item (New SID)
· The TR 38.811 will be updated to  include the set of parameters and configurations of the 38.901 channel model to support MIMO transmission via satellite/HAPS channels
5- Discussion about the proposed approach in RAN1: ALL
· Feasibility of providing indoor coverage directly from satellite was questioned by ZTE. In building paging can be achieved with Satellite operating below 3 GHz under certain circumstances, for alerting for instance. Actual voice or data communication bearers to support traffic are indeed more difficult to handle indoor (depending on light to deep indoor). The allocation of high power margins vis a vis data rates is a trade off against the propagation constraints. Uusually 20/30 GHz satellite systems are not designed to provide indoor coverage.
· With respect to the 2 steps approach presented by Thales, Ericsson asked to clarify if both steps are needed for starting technical assessments. It was responded that the 1st step will be sufficient to start technical assessment for all deployment scenarios already defined in the TR 38.811.
· Nokia raised the question on whether there is a difference in defining the parameters/configurations setting for satellite/HAPS channel model in 38.811 or in 38.901, and that there may be some 3GPP procedural reason why one or the other is preferred, but was not aware of such.
· Samsung suggested to discuss further on the way to incoporate the satellite specifics in the 3GPP reference channel model.
· 3 options are possible for the incorporation of satellite/HAPS specifics in the 3GPP reference channel model. The evaluation methodology for future NTN work may refer to this
· To extend TR 38.901 with the inclusion of satellite specific parameters/configurations
· To create a new TR 38.902 that combine the existing TR38.901 and the annex of the upcoming TR 38.811
· To maintain both TR separated.
· The risk was raised by Nokia that the virtual base station concept proposed for HAPS channel modelling may not be adapted because it might generate excessive scattering. This may lead to adopt narrow beam antenna for the virtual base station to best model the HAPS propagation channel with low departure angular spread.
· The standardisation approach after the on going study item was questioned by Samsung. Decision on how to reflect the SI outcomes in the NR technical specifications via a specific WI or a multi feature WI will need to be decided.
· A discussion took place on the differences between the satellite physical-statistical model and the map based hybrid channel model of TR38.901. The later  is composed of a deterministic component and a stochastic component. This will be investigated in the next months. Given that they are both based on ray tracing approach, this could help the harmonisation of satellite/HAPS channel models with 3GPP model.
· IDC asked whether the targeted frequency bands could be provided in a future workshop
6-End of workshop: Next workshop dates and location
· HNS and Thales will organise a second workshop during RENO Mega-meetings most probably on Wednesday 29th November.
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