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1 Introduction

A Study Item on NR to support Non-Terrestrial Networks was approved during the RAN plenary meeting at Dubrovnik in March 2017. As part of the study item, the TR 38.811 is developed led by RAN. However RAN1 is responsible for developing the chapter 6 “Non-Terrestrial Networks channel models”. The latest version of the TR 38.811 v0.3.0 approved by RAN#78 is available on the www.3gpp.org web site.

This document is the summary of offline discussions led during the RAN1 Meeting #93 in Busan.

The first offline session toke place on 22nd of May in order to prepare the online discussion of 23th of May, and in particular to merge the several text proposals submitted to the meeting.

During this offline session, some key issues have been discussed before going through the 5 text proposals submitted for this RAN #93 WG1 meeting.
The second offline session toke place on 23rd of May in order to prepare a new text proposal for remaining sections for following sections:

· 6.6.2 Pathloss and shadow fading

· 6.6.3 O2I penetration loss

· 6.7.2 Frequency selective fading

· 6.9 Channel models for link level simulations

2 Recall of TDOCs submitted in relation to the NTN study item

2.1 Channel modelling

	R1-1805903
	Text Proposal for TR38.811
	Huawei, HiSilicon, Nokia, Nokia Shanghai Bell

	R1-1806155
	Discussion on the channel model for sub-urban
	ZTE,CATR

	R1-1806467
	TP for Section 6 of TR38.811 – “Rain + Scintillations”
	ESA, THALES

	R1-1806748
	Remaining issues on NTN Channel Modeling
	Samsung

	R1-1806969
	A Fast Fading Model for S-Band Satellites in GOOD Link State
	Dish Network

	R1-1806993
	Text proposal for LOS probability, path loss and shadow fading in TR38.811
	Nokia, Nokia Shanghai Bell

	R1-1807019
	Rain and Cloud Attenuation in NTN Channel Model
	InterDigital, Inc.

	R1-1807165
	NR-NTN Channel Modeling - TP for methodology, atmospheric absorption, fast fading model and calibration
	THALES


2.2 Others

	R1-1805847
	Impact of Doppler Shift on Time Density of DMRS in NTN
	Nokia, Nokia Shanghai Bell, Thales

	R1-1805848
	Consideration on HARQ Impact for NTN
	Nokia, Nokia Shanghai Bell

	R1-1805904
	HAPS channel modeling
	Huawei, HiSilicon

	R1-1805905
	LEO/GEO channel modelling
	Huawei, HiSilicon

	R1-1805906
	Updated Ray Tracing simulation result for NTN
	Huawei, HiSilicon

	R1-1805984
	Phase noise correction for non-terrestrial networks
	Mitsubishi Electric RCE

	R1-1806003
	TDD and FDD for NTN Applications
	HUGHES Network Systems Ltd

	R1-1806023
	Discussion of PTRS for NR Supporting NTN
	Nokia, Nokia Shanghai Bell

	R1-1806094
	Impact of long propagation to control loops
	HUGHES Network Systems Ltd

	R1-1806095
	Satellite Payload Characteristics and its performance impact on NTN signals
	HUGHES Network Systems Ltd

	R1-1806156
	TP for TR38.811 on random access for NTN
	ZTE

	R1-1806157
	TP for TR38.811 on additional modelling components
	ZTE,CATR

	R1-1806471
	Proposed recommendations
	THALES

	R1-1806472
	NR-NTN: Impact of Doppler variation rate on DM-RS time distribution
	THALES, Nokia, Nokia Shanghai Bell

	R1-1806473
	NR-NTN: Proposed recommendations
	THALES

	R1-1806475
	NR-NTN: Impact of channel frequency selectivity on DM-RS distribution in frequency
	THALES

	R1-1806476
	NR-NTN: Impact on Initial TA during random access procedure
	THALES

	R1-1806749
	PT-RS consideration for NTN
	Samsung

	R1-1806750
	Considerations on random access for NTN
	Samsung

	R1-1806768
	Considerations on Timing Advance and Random Access for NTN
	Nokia, Nokia Shanghai Bell

	R1-1807020
	Simulation Results for PTRS Performance in NTN
	InterDigital, Inc.

	R1-1807164
	NR-NTN Channel Modeling - Flat fading criteria
	THALES

	R1-1807243
	Discussions on handover in NTN
	Sony


3 Key issues (Offline discussion of 22nd of May)
3.1 Suburban parameters
Nokia and ZTE provided parameters for suburban environment at 2GHz (in R1-1806155 and R1-1805903, respectively). The methodology to harmonize the data has been discussed with following outcomes
· For log normal distributed parameters (1 and 2 refers to Nokia and ZTE parameter values, respectively):

· Mu = (mu1+mu2)/2

· To be further discussed
· Clutter loss to be further discussed
· SF = (SF1+SF2)/2
Nokia will take care of harmonization (deadline 23/05 6pm)
3.2 Definition of clutter loss, SF and K-factor for rural and urban environments
Proposal 1: In urban environment, consider the K-factor, clutter loss and SF values from suburban environment. In urban environment, consider the K-factor, clutter loss and SF values from suburban/dense urban (TBD) environment
3.3 Definition of cluster parameters

Proposal 2: Copy cluster parameters from TR38.901, with some adjustments possible (# of clusters for instance)
4 Discussion of text proposals related to the chapter 6 “Non-Terrestrial Networks channel models” of TR 38.811 (Offline discussion of 22nd of May)
The several TPs were discussed, targeting to submit a single joint TP. Thales will prepare a TP based on all agreed TPs, taking into account the required changes.
UPDATE: The text has been prepared by Thales (R1-1807715)

	Tdoc number
	Lead Source
	Related sections

	R1-1805903
	Huawei
	6.7.2; 6.9

	R1-1806157
	ZTE
	6.8

	R1-1806467
	ESA
	6.6.5; 6.6.6

	R1-1806993
	Nokia
	6.6.1;6.6.2

	R1-1807165
	Thales
	6.5;6.6.4; 6.7.1;6.10


4.1 R1-1805903 

· Contribution will be updated with high frequency parameters for rural and urban

· Two options are possible for crosscorrelation parameters:

· Put everything to 0

· Reuse TR38.901 parameters

A proposal will be initiated by Huawei

· 28 GHz data is valid for Ka band, 2GHz data is valid for S band
· CDL and TDL generation needs to be harmonized

· Two frequency bands

·  4 environments

· NLOS or LOS conditions

· 9 elevation angles

A proposal will be initiated by Thales
· Since suburban data needs to be harmonized and some data needs to be provided by Huawei, this TP cannot be integrated in a single TP 

4.2 R1-1806993
· 20 GHz data is valid for Ka band, 2GHz data is valid for S band
· After the above change, the contribution can be integrated in the single TP

4.3 R1-1806467
· Notation for scintillation loss needs to be modified

· For simplicity, a common rule of thumb is to apply only ionosphere propagation phenomena below 10 GHz, while tropospheric scintillation becomes significant only above 10 GHz
· Value of 6 shall be considered instead of 10

· After the above changes, the contribution can be integrated in the single TP

4.4 R1-1806157
· Indexes n and m in phase rotation seem unnecessary (TBC)

· After the above change, the contribution can be integrated in the single TP

4.5 R1-1807165
· Text shall be added for flat fading criteria in case of directive UE antenna

· Sections 6.10.2 and 6.10.3 needs to be in an annex
· After the above changes, the contribution can be integrated in the single TP

5 Proposals summary (Offline discussion of 22nd of May)
Proposal 1: In urban environment, consider the K-factor, clutter loss and SF values from suburban environment. In urban environment, consider the K-factor, clutter loss and SF values from suburban/dense urban (TBD) environment
Proposal 2: Copy cluster parameters from TR38.901, with some adjustments possible (# of clusters for instance)
Proposal 3: Adopt the text proposal R1-1807715 “NR-NTN Channel Modeling - TP for remaining sections of the 6th clause of TR38.811”  
6 Remaining points to discuss (after offline discussion of 22nd of May)
· Harmonization of suburban data
· Definition of CDL and TDL for Section 6.9

· Text for Section 6.6.3 “O2I penetration loss”

7 Discussion results from second offline discussion (23rd of May)
These discussions allowed to clarify some remaining points to discuss before submitting a TP for new

· Harmonization of fast fading parameters for suburban environments

Nokia asked how to harmonize data corresponding to 90° elevation, since there is only one parameter set for 90° value
It was deciced to consider the same parameter values as for 80° elevation

· Clutter loss and SF for urban data

No values are available from ray tracing simulations

It was decided to reuse CL values from dense urban data and SF values from TR38.901

· Description on flat fading with directive antennas needs to be revised. Huawei will propose a text

· The calculation of scintillation attenuation for system level simulations is not very clear. It was decided that Thales and ESA will work together to improve the text

· Some editing work needs to be done (equation numbering, section numbering…). Thales will take care of it 

8 Proposal for online session on 24th of May
Proposal 1: To agree on the text proposal R1-1807792 “Text proposal for TR 38.811 chap 6 NTN channel modelling”.
