3GPP TSG RAN Meeting #80                                                                    RP-180659
La Jolla, USA, 11th June – 14th June 2018

Status Report to TSG

Agenda item:


9.3.1
	Work Item Name
	

	included in this status report
	Core part:
	X
	Perf. part:
	
	Testing part:
	

	Study Item Name
	Study on NR to support Non-Terrestrial Networks

	Acronym
	FS_NR_nonterr_nw

	Unique ID
	750040


Source:
	Leading WG
	RAN

	Rapporteur
	Name
	CHUBERRE, Nicolas

	
	Company
	Thales

	
	Email
	Nicolas.chuberre@thalesaleniaspace.com 


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	76
	RP-171488
	RP-171450
	 25%
	March 2018 (*)
	-
	-

	77
	RP-171988
	RP-171450
	 40%
	March 2018 (**)
	-
	-

	78
	RP-172793
	RP-171450
	40%
	June 2018 (***)
	
	

	79
	RP-180544
	RP-171450
	50%
	June 2018 (****)
	
	

	80
	RP-180659
	RP-171450
	80%
	June 2018 (****)
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-160617

(*) Based on RAN#76 decision to delay all NR SI by one quarter, the completion date of this SID is extended to RAN#79 

(**) Per RAN#77 agreement (reflected in RP-172070), the channel modelling activity of this SI will start after RAN#78, the completion date of this SI is maintained to RAN#79 and the total number of TUs remains unchanged. The planned  RAN1’s TUs of Q4/2017 are reallocated to Q1/2018 meetings (Adhoc 1801 and #92).
(***) Per RAN#78 agreement (reflected in RP-172805), the channel modelling activity of this SI will start at RAN1#92 in Athens. The number of TUs for the study item remains unchanged (3 TUs are allocated in total). RAN#79 will decide on the TU allocation for Q2/2018. The completion date of this SI is postponed to RAN#80.
(****) Per RAN#79 agreement (reflected in RP-180592). The TU allocation for Q2/2018 are respectively 0.5 and 0.75 in RAN1#92bis and RAN1#93. The completion date of this SI remains RAN#80.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX%







RAN part:


XXX%







SI:



50 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

100%










RAN WG2:

XXX%










RAN WG3:

XXX%










RAN WG4:

XXX%










RAN WG5:

XXX%
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



June 2018 
which is:
RAN #80
The Core part WI is planned to be 100% complete in:


XXX


which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
XXX


which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

XXX


which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:

1 Based on RAN#76 decision to delay all NR SI by one quarter and RAN#78 decision to start with reduced number of TUs in Q1/2018, the completion date is RAN#80
2 Leadership of this TR has been changed from RAN1 to RAN in line with request from MCC
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.

If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:
Time allocation, 0.25 TU, also needed in Q1 in RAN4 RD session.
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1#89 (Hangzhou)
4 contributions were submitted for information

· R1-1708181: NR-NTN proposed scope

· R1-1708182:
NR-NTN proposed template for the TR

· R1-1708183:
NR-NTN channel models


· R1-1708242:
Non-Terrestrial Network: Propagation delay and Doppler characterisation


RAN#76 (West Palm Beach)

5 contributions were approved

· RP-170917: Template

· RP-170918: Scope

· RP-171447 (revision of RP-170929): NTN overview

· RP-171448 (revision of RP-170930): NTN Deployment scenarios

· RP-171453: TR38.811v0.1.0 
Additionally the following agreement was reached 
· RP-171449 (revision of RP-170982): NTN Doppler and Delay analysis for email discussion until RAN #77 for approval at RAN #77, 

RAN1#NR#1 (Qingdao)

3 contributions were submitted for information

· R1-1711549: Considerations on Satellite channel model


· R1-1711550: Bentpipe payload architecture and characteristics


· R1-1711568: Considerations on HAPS channel model


RAN1#90 (Prague)

2 contributions were submitted for information

· R1-1714476: Considerations on Satellite channel model


· R1-1714477: NR impacts
RAN#77 (Sapporo)

4 contributions were approved:

· RP-171578: Revision of Doppler and Delay analysis in Non terrestrial networks following email discussion  (76-04) initiated after RAN #76
· RP-171579: NR impacts to support Non Terrestrial networks

· RP-171580: Proposed corrections to TR 38.811 v0.1.0

· RP-172075 (revision of RP-171924): adding uRLLC related use cases for non terrestrial networks

And 1 contribution was submitted for information:
· RP-171703: Considerations on Non terrestrial network channel models

RAN1#90bis (Prague)

3 contributions were submitted for information

· R1-1718317 - Considerations on Satellite channel model
· R1-1718319 - Considerations on HAPS channel model
· R1-1719024 - 1st NTN channel modelling workshop outcomes_vf4
RAN1#91 (Reno)

12 contributions were submitted for information

7 contributions were submitted for information on NTN channel modelling
· R1-1719844:  NTN channel modelling, Huawei
· R1-1720015: NR-NTN Channel model: System level evaluations, CNES
· R1-1720016: NR-NTN Channel model: Fast fading model, CNES
· R1-1720017: NR-NTN Channel model : justification and definition of HAPS channel model, CNES
· R1-1720115: Reference scenarios for evaluation for GEO satellite channels, HUGHES Network Systems Ltd
· R1-1720521: NTN NR Channel model – Link level evaluations, Fraunhofer IIS

· R1-1720544: NR-NTN: Channel model principles, Thales
5 contributions were submitted for information on NR key impact areas:

· R1-1720116: Uplink/Downlink Paring for Ka-band Satellites, HUGHES Network Systems Ltd
· R1-1720375: NTN NR impacts Timing Advance, Fraunhofer IIS
· R1-1720539: NR-NTN: Description of cell search and synchronization to support the Non-Terrestrial Network deployment scenarios, Thales
· R1-1720519: NTN NR impacts Cyclic Prefix, Fraunhofer IIS
· R1-1720520: NR-NTN: Analysis of the applicability of NR numerology to satellite communication, Thales
RAN#78 (Lisboa)

5 contributions were approved:

· RP-172179: clean-up for the TR 38.811 in accordance to the drafting rules

· RP-172768 (revision of RP-172272): NR-NTN Spectrum for non-terrestrial networks
· RP-172769 (revision of RP-172275): NR-NTN Updates on Doppler shift

· RP-172274: NR-NTN Link budget

· RP-172794: TR38.811v0.3.0 
4 contributions were submitted for information on NR key impact areas:

· RP-172277: NR-NTN numerology for non-terrestrial networks

· RP-172658: NR-NTN Uplink/Downlink Paring for Ka-band Satellites

· RP-172392: NR-NTN HARQ

· RP-172276: NR-NTN Non terrestrial network channel models

RAN1#AH1801 (Vancouver)

6 contributions were submitted for information on NTN channel modelling
· R1-1800025: Consideration on GEO and LEO channel models

· R1-1800026: Considerations on HAPS channel models

· R1-1800027: NTN Channel Modelling 

· R1-1800294: HAPS path loss model

· R1-1800646: Challenges in NTN fast fading model

· R1-1800801: NTN-R Channel Model principles

6 contributions were submitted for information on NR key impact areas:

· R1-1800563: NTN-NR Paragraph correction regarding applicability of NR numerology to satellite communication

· R1-1800564: NTN-NR DM-RS in PBCH and PDCCH

· R1-1800640: Considerations on Coverage in Non-Terrestrial Networks 

· R1-1800779: NTN-NR update on Link budget analysis

· R1-1800781: NTN-NR update on spectrum_L band GEO

· R1-1800782: NTN-NR update on spectrum_Ka band HAPS

RAN1#92 (Athens)

2 contributions were agreed:

· R1-1803414: Proposal related to Non-Terrestrial network channel model for decision, Thales
· R1-1803444: LS RAN1 to TSG RAN “TR38.811 Chapter 6 skeleton”, Thales
18 contributions were submitted for discussion on channel modelling:
· R1-1802960: NR-NTN: Requirements for Channel Modelling, Thales
· R1-1802973: NTN Channel Modelling – Calibration parameters, Thales
· R1-1802974: NR-NTN Channel Modelling - Coordinate system, Thales
· R1-1802975: NR-NTN channel modelling – Non-frequency selective fast fading model, Thales
· R1-1802976: NR-NTN Channel Modelling: Frequency selective fast fading model, Thales
· R1-1802980: NR-NTN Channel Modelling - antenna patterns, Thales
· R1-1801829: Discussion on the channel model for NTN, ZTE, Sanechips
· R1-1802003: Channel Model for HAPS in NTN, Samsung
· R1-1801360: NTN Channel Modelling, Huawei, HiSilicon, Keysight
· R1-1801801: Consideration on GEO and LEO channel models, Huawei, HiSilicon
· R1-1801802: Consideration on HAPS channel models, Huawei, HiSilicon
· R1-1802725: Ray tracing simulation result for NTN, Huawei, HiSilicon
· R1-1802726: On the multipath propagation in satellite to UE link, Huawei, HiSilicon
· R1-1802543: Suburban environment channel characteristics and path loss for NTN, Nokia
· R1-1802551: UE antenna assumption and beam modeling for NTN, Nokia
· R1-1802629: Modelling of atmospheric gas loss for NTN channel model, IDC
· R1-1802630: Impact of ionospheric and tropospheric scintillation on NTN channel model, IDC
· R1-1803340: Summary of off line discussion on NR to support Non-Terrestrial Networks, Thales
· R1-1803416: NR-NTN Channel Modeling – work plan, Thales, CNES, HNS

12 contributions were submitted for information on NR key impact areas:
· R1-1802286: NR-NTN update on Link budget analysis, Thales
· R1-1802801: NR-NTN: DM-RS time position versus frequency drift in NTN deployment scenarios, Thales
· R1-1802802: NR-NTN: DM-RS positioning in frequency within PDSCH versus coherence bandwidth in GEO and LEO deployment scenarios, Thales
· R1-1802803: NR-NTN: Applicability of NR numerology to satellite communication, Thales
· R1-1801830: Considerations on random access in NTN, ZTE, Sanechips
· R1-1802064: Considerations on Doppler compensation for LEO-based NTN, Sony
· R1-1802004: PTRS design consideration for NTN, Samsung
· R1-1802613: NTN NR impacts on the HARQ Operation, Fraunhofer IIS
· R1-1802797: NTN NR impacts due to Phase Noise, Fraunhofer IIS
· R1-1802631: Considerations on HARQ Management for Non-Terrestrial Networks, IDC
· R1-1802632: Considerations on Random Access for Non-Terrestrial Networks, IDC
· R1-1803476: Initial considerations on impact assessment to NR protocol to support Non-Terrestrial, Thales
· R1-1803507: NR-NTN: Paging in NGSO Satellite Systems, HNS

RAN#79 (Chennai)

4 contributions were approved:

· RP-180135: Non Terrestrial Networks update on spectrum S band Geosynchronous Equatorial Orbit
· RP-180180: NR-NTN editorial changes to TR 38.811 v0.3.0

· RP-180543 (revision of RP-180333): NR-NTN NR impact area identification, initial downlink synchronisation
1 contributions was rejected:

· RP-180179: NR-NTN update on Link budget analysis (It has to be submitted for approval to next RAN1 session. It was submitted for information in previous RAN1 session but not treated)
2 contributions were postponed:

· RP-180183: NR-NTN update on spectrum L band GEO and S band HAPS
· RP-180184: NR-NTN update on spectrum Ka band HAPS

2 contributions were noted:

· RP-180036: LS from RAN1 proposing a template for the chapter 6
· RP-180185: NR-NTN Channel Modelling – Progress status
RAN1#92bis (Sanya)

15 contributions were submitted for discussion on channel modelling:
· R1-1805652: Summary of NTN offline discussions
Thales
· R1-1805706: Chairman's notes of 7.3 SI on NR to support non-terrestrial networks
Ad-Hoc chair (Samsung)
· R1-1803675: General considerations on NTN Channel Modelling
Huawei, HiSilicon
· R1-1804235: Discussion on the large scale channel model for NTN
ZTE, Sanechips,CATR

· R1-1804393: Remaining issues on NTN Channel Modelling
Samsung
· R1-1804470: Fast Fading Model of GEO S-Band Satellite
Dish Network

· R1-1804479: Path loss model for NTN
Nokia, Nokia Shanghai Bell

· R1-1804480: Fast fading characteristics for NTN
Nokia, Nokia Shanghai Bell

· R1-1804855: Modelling of Tropospheric Scintillation Effects in NTN Channel Model
InterDigital, Inc.

· R1-1805083: Ionospheric scintillations for NTN channel
ESA
· R1-1805084: Tropospheric scintillations for NTN channel
ESA

· R1-1805114: NR-NTN channel modelling - Flat fading criteria
THALES

· R1-1805115: NR-NTN Channel Modelling – Large scale parameters
THALES

· R1-1805116: NR-NTN Channel Modelling – Text proposal for the 6th clause of TR38.811
THALES

· R1-1805680: NR-NTN Channel Modelling – Text proposal for the 6th clause of TR38.811
THALES

23 contributions were submitted for information on NR key impact areas:
· R1-1803673: Consideration on GEO and LEO channel models
Huawei, HiSilicon

· R1-1803674: HAPS channel modelling
Huawei, HiSilicon

· R1-1803696: Ray Tracing simulation result for NTN
Huawei, HiSilicon

· R1-1803697: On the multipath propagation in satellite to UE link
Huawei, HiSilicon

· R1-1804236: Discussion on the NR impacts on random access for NTN
ZTE, Sanechips,CATR

· R1-1804304: TP for chapter 6 of TR38.811
Huawei, HiSilicon

· R1-1804394: PT-RS design consideration for NTN
Samsung

· R1-1804395: Considerations on random access for NTN
Samsung

· R1-1804467: TDD and FDD for NTN Applications
HUGHES Network Systems Ltd

· R1-1804495: Considerations on NR impacts for Non-Terrestrial Networks
ETRI

· R1-1804610: Considerations on NTN Relay use cases
Sony

· R1-1804640: Phase noise correction for non-terrestrial networks
Mitsubishi Electric RCE

· R1-1804822: On NTN initial access
Qualcomm Incorporated

· R1-1804856: Simulation Results for PTRS Performance in Non-Terrestrial Networks
InterDigital, Inc.

· R1-1804857: Deactivating HARQ for Non-Terrestrial Networks
InterDigital, Inc.

· R1-1804858: Considerations on Timing Advance for NTN
InterDigital, Inc.

· R1-1805078: NR-NTN: Link budget analysis
THALES

· R1-1805079: NR-NTN: Potential areas of impact, chapter structure
THALES

· R1-1805089: NR-NTN: Impact of channel frequency selectivity on DM-RS distribution (frequency)
THALES

· R1-1805094: NR-NTN: Impact of Doppler variation rate on DM-RS distribution (time)
THALES

· R1-1805095: NR-NTN: Impact on Initial TA during random access procedure
THALES

· R1-1805130: NTN NR impacts due to phase noise
Fraunhofer IIS

· R1-1805670: TP for chapter 6 of TR38.811
Huawei, HiSilicon, Thales

During the meeting, the following text proposals were submitted and agreed

· R1-1805670: TP for chapter 6 of TR38.811, Huawei, HiSilicon, Thales, ESA, Nokia, Nokia Shanghai Bell
· R1-1805680: NR-NTN Channel Modeling – Text proposal for the 6th clause of TR38.811, Thales
RAN1#93 (Busan)

8 contributions were submitted for discussion on 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 Modelling
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 Modelling - TP for methodology, atmospheric absorption, fast fading model and calibration
THALES

During the meeting, one contribution was prepared and agreed

· R1-1807803: Draft Text Proposal for the chap 6 NTN channel modelling, Thales, HNS, Huawei, Hisilicon, Nokia, ZTE, ESA, Dish
22 contributions were submitted for information on NR areas of impact:
· 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 modelling, 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

· R1-1806472: 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 Modelling - Flat fading criteria, THALES

· R1-1807243: Discussions on handover in NTN, Sony

During the meeting, three contributions were further prepared and submitted on NR areas of impact to support NTN:

· R1-1807794: Draft Text Proposal for the chap 7.3 NR modifications, Thales
· R1-1807795: Draft TP for the chap 8 recommendations on the way forward, Thales, HNS, Nokia, Nokia Shanghai Bell, IDC, Dish, Fraunhofer IIS, Fraunhofer HHI, Sony
· R1-1807864: Early draft on the identifications of solutions to address the issues identified, Thales, IDC
RAN#80 (La Jolla)

The following contributions have been submitted for approval:

· RP-181041 “NR-NTN: HAPS related modifications”, THALES

· RP-181033 “NR-NTN: RAN architecture”, THALES

· RP-180665 “NR-NTN: update on link budget analysis”, THALES, HNS, Ligado
· RP-180661 “NR-NTN: update on chap 4.8 spectrum and related chap”, THALES

· RP-180660 “NR-NTN: TP for Chap 8 Recommendations on the way forward”, THALES

· RP-180658 “NR-NTN: TP for Chap 7.3 - NR modifications to support NTN”, Thales, HNS, Inter Digital, Nokia, Nokia Shanghai Bell
· RP-180633 LS to RAN about TR38.811 chap 6 text proposal completion (R1-1807719; to: RAN; cc: -; contact: Thales), RAN1
The following contributions are submitted for information:

· RP-181010 “SID NR-NTN summary of achievements since RAN#79”, THALES

· RP-180664 “NR-NTN: solution principles for NR to support non-terrestrial networks”, THALES

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
RAN1 

XXX

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
RAN1 open issues include:

XXX
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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