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Agenda item:			9.3.1
	WI / SI Name
	

	included in this status report
	Study Item: 
Yes
	Core part: 
-
	Performance part:
-
	Testing part:
-

	Acronym
	FS_NR_NTN_solutions

	Unique ID
	800099

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-181598

	Target Completion Date
(indicate if changed)
	Study Item: 
12/2019
	Core part: -
	Performance part: -
	Testing part: -

	Overall Completion level
	Study Item: 
RAN3: 35 %
RAN2: 10%
RAN1: 0% (not started
	Core part: 
-
	Performance Part: -
	Testing part: -


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action


Although the work progressed in RAN3, the identifications and description of scenarios and architecture options took more time than planned. As per RAN2, the work started as planned, however it is anticipated that coordination with RAN1 will be needed. Although there are proposals to limit the scope of the work, it is needed to extend the FS_NR_NTN_solutions SI:
· over Q2/2019 for RAN3 WG activities. This will also allow coordination with RAN2 and RAN1 WG activities during Q2/2019.
· over Q3 & Q4/2019 for RAN2 WG activities to allow coordination with RAN1 WG activities over extended period

REQUESTED ACTIONS:
· Extension of TU allocation (1 TU per meeting) for RAN3 in Q2/2019 to be able to complete the work.
· Extension of TU allocation (0.5 TU per meeting) for RAN2 in Q3 & Q4/2019 to be able to complete the work through close coordination with RAN1.


Source:
	Leading WG
	RAN3

	Rapporteur
	Name
	Nicolas Chuberre

	
	Company
	Thales

	
	Email
	nicolas.chuberre@thalesaleniaspace.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



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:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
Latest draft of the Technical Report 38.821 v0.3.0 can be found in R3-187281
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Not started yet
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
· RAN2#103bis (October 2018)
NR_NTN_solutions was discussed during 1 hour in a break out session.

[General]
Skeleton of the radio layer chapter has been agreed
Preliminary Key issues have been discussed

[Essential corrections]

None

· RAN2#104 (November 2018)
NR_NTN_solutions was discussed during 1 hour in a break out session.

[General]
Requirements on delay constraint has been agreed
No impact on SDAP layer was agreed. 
All RLC modes are supported.  
Agreed items of study:  
· 2-step RACH
· Enhancing HARQ and disabling HARQ
· Extend the RLC/PDCP SN and window sizes based on throughput requirements
User plane delay impact, TA management, mobility key issues have been discussed
Details of the satellite ephemeris will captured in the TR. 
For Mobility RAN2 agreed: 
· Satellite beams, satellites or satellite cells are not considered to be visible from UE perspective in NTN SI.  This does not preclude differentiating at the PLMN level the type of network (e.g. NTN vs. terrestrial).  This is up to SA2.  
· Revise the current definition of satellite cell in TR 38.821 and refer to a satellite beam.  Definition of satellite beam can be discussed during email discussion.  
· Add text in TR 38.821 stating that association between NR PCI and NR SSBs is left for implementation (i.e. it will not be specified)
· Consider Rel-15 definitions as a baseline for NTN
· Both option a and b can be considered in NTN SI with one or multiple SSBs per PCI.  The TR will capture a figure for both option.

For Idle mode mobility RAN2 agreed: 
· RAN2 to study solutions for two different type of UE categories 1) with GNSS support, 2) without GNSS support
· For GEO, the current tracking area management is assumed as a baseline
· For LEO with moving beams study fixed and moving tracking area solutions

[Essential corrections]

None

2.2.2	Remaining Open issues 
TA management, mobility in both idle and connected mode
2.3	RAN3
2.3.1	Agreements
· RAN3#101 (August 2018)
NR_NTN_solutions was discussed during 1.5 hour (including comebacks) at RAN3#101

[General]

Skeleton, Scope and scenarios have been agreed
NG-RAN Architectures for NTN (Chapter 5 of TR38.821) has been agreed but with FFS after each section
The draft version of the TR including these agreed texts can be found in R3-185333

[Essential corrections]

None

· RAN3#101bis (October 2018)
NR_NTN_solutions was discussed during 2 hours (including comebacks).

[General]
Scenarios have been enriched with LEO transparent payload and steerable beam
Architecture chapter have been corrected and progressed
Key issues have been initiated

[Essential corrections]

None

· RAN3#102 (November 2018)
NR_NTN_solutions was discussed during 1 hours (including comebacks).

[General]
Architecture chapter: It is complete at 80%. Architecture based on relay is waiting for the IAB study item to complete. Benefits of multi-connectivity in NTNs are FFS.
Key issues associated to the transport of F1 or Xn over SRI or ISL has been agreed. No progress on mobility management issues due to shortage of time

[Essential corrections]

None


 
2.3.2	Remaining Open issues
TA management (Especially for LEO with moving beams), network identities handling and paging key issues to be discussed at next meeting

3.	Detailed progress in SA/RAN WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/RAN. 
3.1	SAx/RANs

	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	5G Satellite Aspects
	FS_5GSAT_ARCH
	SA2: cyril.michel@thalesaleniaspace.com 
	FS_NR_NTN_solutions
	RAN3: nicolas.chuberre@thalesaleniaspace.com




3.1.1	Agreements with cross-TSG impacts
-
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
In general, both rapporteurs are coordinating closely with each other, so that avoid any critical overlap between both WG SA2 and RAN3. Two topics have been identified at this stage as potentially the need for further coordination, depending on the actual selection of solutions in both WG’s (to be further assessed as the work of the WG SA2 and RAN 3 will progress):
· Mobility management (idle and connected mode) especially for LEO based access.
· Multi connectivity



4.	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.
4.1	RAN1
RAN1#94bis, 8-12th October 2018, Chengdu/China

Submitted TDOCs (for information only):
· R1-1811327	NTN Overview	Ericsson
· R1-1811328	On UL transmission timing for NTN	Ericsson
· R1-1811329	On adapting random access procedures for NTN	Ericsson
· R1-1811330	On adapting HARQ procedures for NTN	Ericsson
· R1-1811331	On UL power control for NTN	Ericsson
· R1-1811384	Scenarios and simulation assumptions for NTN	Ericsson
· R1-1810950	Editorial corrections of 38.811 for NR-NTN	ETRI
· R1-1810109	Corrections for TR38.811 Chapter 6 (Non-Terrestrial Networks channel models)	Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Thales	

RAN1#95, 12-16th November 2018, Spokane/USA

Submitted TDOCs (for information only):
· R1-1813372	On Sync and PBCH-SIB reading in NTN	Ericsson
· R1-1813362	Frequency compensation in NTN	Ericsson
· R1-1813370	PHY aspects of a moving RAN in non-terrestrial networks	Ericsson
· R1-1813366	On adapting HARQ procedures for NTN	Ericsson
· R1-1813367	On adapting random access procedures for NTN	Ericsson
· R1-1813673	Discussion on timing advance for NTN	Huawei, HiSilicon
· R1-1813659	Overview of NTN	Huawei, HiSilicon
· R1-1813660	Discussion on numerology and frame structure for NTN	Huawei, HiSilicon
· R1-1813661	Discussion on random access procedure for NTN	Huawei, HiSilicon
· R1-1813662	Discussion on data transmission related procedures for NTN	Huawei, HiSilicon
· R1-1813364	NTN Overview	Ericsson
· R1-1813369	On UL transmission timing for NTN	Ericsson
· R1-1813368	On UL power control for NTN	Ericsson
· R1-1813371	Scenarios and simulation assumptions for NTN	Ericsson
· R1-1813569	NR-NTN worst case scenario versus Doppler	THALES
· R1-1813527	NTN Issues and potential solutions	THALES

4.2	RAN2
RAN2#103bis, 8-12th October 2018, Chengdu/China

Submitted TDOCs:
· R2-1813603	Proposed RAN2 work plan on NTN	Thales, Nomor Research GmbH
· R2-1813610	RAN2 Skeleton Report on NTN	Thales, Nomor Research GmbH
· R2-1815650	RAN2 Skeleton Report on NTN	Thales, Nomor Research GmbH
· R2-1815953	RAN2 Skeleton Report on NTN	Thales, Nomor Research GmbH
· R2-1814932	Scenarios for NTN NR REL-16 SI	Ericsson
· R2-1814877	Considerations on NTN deployment scenarios	Nokia, Nokia Shanghai Bell
· R2-1814816	Impacts of propagation delay in TDD mode	Ericsson
· R2-1813613	RAN2 requirements on NTN	Nomor Research GmbH, Thales
· R2-1813890	Considerations on architecture and deployment scenarios of NTN	Huawei, HiSilicon
· R2-1814934	Requirements for NTN NR	Ericsson
· R2-1814888	Impacts of propagation delay on user plane	Ericsson
· R2-1813615	Considerations on MAC Control Loops and Timings in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1813892	Consideration on the impact of high propagation delay in NTN	Huawei, HiSilicon
· R2-1813616	Considerations on RLC Control Loops and Timings in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1813617	Considerations on PDCP Control Loops and Timings in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1814931	Spot beam versus cell in NTN NR	Ericsson
· R2-1813891	Consideration on the impact of rapid motion of satellite in NTN	Huawei, HiSilicon
· R2-1814740	Consideration on RAN2 impacts of NTN support in NR	Sony
· R2-1814933	Mobility aspects for NTN NR	Ericsson
· R2-1815255	Issues of UE mobility state estimation in NTN	CMCC
· R2-1813881	Overview of NTN impacts to RAN2	Spreadtrum Communications
· R2-1813947	Discussion on the mobility for Non Terrestrial Network	ZTE Corporation, Sanechips
· R2-1813948	TP on mobility aspect for Non Terrestrial Network	ZTE Corporation, Sanechips
· R2-1815254	Impact of NTN cell movement	CMCC
· R2-1815256	Utilization of beam footprint information	CMCC
· R2-1815499	Signalling Delay in NTN	LG Electronics Inc.
· R2-1814889	Impacts of propagation delay on control plane	Ericsson
· R2-1815387	Considerations on RRC connection handling in NTN	LG Electronics Deutschland
· R2-1814890	Overview on impacts of propagation delay	Ericsson
· R2-1814031	Challenge on the paging performance in NTN	ZTE Corporation, Sanechips
· R2-1815336	Discussion on the Issue for paging in NTN	LG Electronics Inc.
· R2-1814243	Discussion on Tracking Area Management in NTN	ZTE Corporation, Sanechips
· R2-1814244	Discussion on Network Identities in NTN	ZTE Corporation, Sanechips

Agreed TDOCs:
· R2-1815953: “RAN2 Skeleton Report on NTN”, Thales, Nomor Research GmbH

TR version post RAN2#103bis
· R3-186269: “TR 38.821 v0.2.0 Study on solutions for NR to support non-terrestrial networks (NTN)”, THALES

RAN2#104, 12-16th November 2018, Spokane/USA

Submitted TDOCs:
· R2-1818369	NTN architecture and scenario to be prioritized	Nokia, Nokia Shanghai Bell
· R2-1817753	Requirements for NTN NR	Ericsson
· R2-1816538	Report of email discussion [103bis#33] [NR - NTN]	THALES
· R2-1818514	Considerations on SDAP in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1818510	Initial Random Access Procedure in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1818511	Considerations on MAC Timers and on RTD Compensation Offset in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1818512	Considerations on RLC Control Loops and Timings in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1818513	Considerations on PDCP Control Loops and Timings in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales
· R2-1817757	NR-NTN: HARQ in Satellite Systems	Fraunhofer IIS, Fraunhofer HHI
· R2-1817750	On DRX for NTN	Ericsson
· R2-1817764	On HARQ for NTN	Ericsson
· R2-1817765	On random access for NTN	Ericsson
· R2-1818214	RACH capacity analysis in NTN	ZTE, Sanechips
· R2-1818246	Discussion on timer impacts in NTN	Huawei, HiSilicon
· R2-1818247	Further discussion on MAC impacts in NTN	Huawei, HiSilicon
· R2-1817078	MAC enhancements considering long propagation delay in NTN	Sony
· R2-1817318	DRX in NR NTN	Spreadtrum Communications
· R2-1818251	Further discussion on RLC/PDCP impacts in NTN	Huawei Telecommunication India
· R2-1817767	RLC for NTN	Ericsson
· R2-1817766	PDCP for NTN	Ericsson
· R2-1817763	Impacts of propagation delay on control plane	Ericsson
· R2-1817754	Report of email discussion [103bis#34] [NR - NTN]	Ericsson
· R2-1817752	Mobility aspects for NTN NR	Ericsson
· R2-1818248	Consideration on mobility management in NTN	Huawei, HiSilicon
· R2-1818245	On the relation between satellite beam and NR Cell/SSB	Huawei, HiSilicon
· R2-1818050	Satellite Ephemeris Data and their Use for Handoff Decisions between Satellites	HUGHES Network Systems Ltd
· R2-1818376	Further considerations on Mobility impacts for LEO based networks	Nokia, Nokia Shanghai Bell
· R2-1818372	NTN Mobility aspects for LEO based networks	Nokia, Nokia Shanghai Bell
· R2-1818488	Considerations of mobility for Non-terrestrial Networks	ETRI
· R2-1818133	Utilization of beam footprint information for mobility management	CMCC
· R2-1818333	Signalling Delay in NTN	LG Electronics Inc.
· R2-1817062	Consideration on the cell definition and NTN mobility	ZTE, Sanechips
· R2-1817079	Consideration on mobility impacts of NTN support in NR	Sony
· R2-1817080	Location report in NTN	Sony
· R2-1816442	Considerations on RRC connection handling in NTN	LG Electronics France
· R2-1816281	Mobility issue for NTN system	CATT
· R2-1816447	Discussion on the Issue for paging in NTN	LG Electronics Inc.
· R2-1816717	Challenge on the paging performance in NTN	ZTE Corporation, Sanechips
· R2-1817061	Consideration on TA management in NTN	ZTE, Sanechips
· R2-1818132	Considerations on UE mobility state estimation and NTN cell movement	CMCC
· R2-1818249	Consideration on NTN impact on cell selection and MSE	Huawei, HiSilicon
· R2-1818250	Consideration on paging mechanism in NTN	Huawei, HiSilicon
· R2-1817751	Tracking area management and update for NTN	Ericsson
· R2-1817606	Tracking Area considerations for NTN	Nokia, Nokia Shanghai Bell

Agreed TDOCs:
· R2-1816538	Report of email discussion [103bis#33] [NR - NTN]	THALES
· R2-1818514	Considerations on SDAP in Non-Terrestrial Networks (NTN)	Nomor Research GmbH, Thales

TR version post RAN2#104
· R3-187281: “TR 38.821 v0.3.0 Study on solutions for NR to support non-terrestrial networks (NTN)”, THALES

4.3	RAN3
RAN3#101, 20-24th August 2018, Gothenburg/Sweden

Submitted TDOCs:
· R3-184979: “Considerations on Mobility in Non-Terrestrial Networks”, Ericsson
· R3-184978: “Network Identities for Non-Terrestrial Networks”, Ericsson
· R3-184977: “Initial Considerations on NTN Architecture”, Ericsson
· R3-184940: “Discussion on Mobility of Non Terrestrial Network”, Huawei
· R3-184939: “Discussion on Non Terrestrial Network”, Huawei
· R3-184922: “Proposed work plan”, THALES
· R3-184898: “Architectural key issues to be considered for NTN”, Nokia, Nokia Shanghai Bell
· R3-184796: “Discussion on NTN reference scenarios”, ZTE Corporation
· R3-184515: “Further Discussion on NTN Architecture Issues”, ZTE
· R3-184525: “NTN RAN architecture key issues”, THALES
· R3-184524: “NTN Overview and scenarios”, THALES
· R3-184523: “Proposed skeleton”, THALES
· R3-184522: “Proposed scope”, THALES
· R3-184514: “Initial Considerations on NTN Deployment and Architecture”, ZTE
· R3-184403, “Paging in NGSO Satellite Systems”, HUGHES Network Systems Ltd

Agreed TDOCs:
· R3-184522: “Proposed scope”, THALES
· R3-185304: “Proposed skeleton”, THALES
· R3-185235: “NTN Overview and scenarios”, THALES
· R3-185310: “NTN RAN architecture”, THALES

TR version post RAN3#101
· R3-185333: “TR 38.821 Study on solutions for NR to support non-terrestrial networks (NTN)”, THALES


RAN3#101bis, 8-12th October 2018, Chengdu/China

Submitted TDOCs:
· R3-186185	NTN architecture and mobility principles	Thales
· R3-185546	NTN - Min altitude for LEO based scenario	THALES
· R3-185609	Parameters in NTN reference scenarios	ZTE, Sanechips
· R3-186212	Parameters in NTN reference scenarios	ZTE, Sanechips
· R3-186203	mobility management principles	Thales
· R3-185406	Architecture options for NTN	THALES
· R3-186192	Architecture options for NTN	THALES
· R3-186215	Architecture options for NTN	THALES
· R3-186257	Architecture options for NTN	THALES
· R3-185409	Further Discussion on NTN Architecture Issues	ZTE
· R3-185410	(TP for TR 38.821) Refinement of NTN Architectures	ZTE
· R3-185699	NTN Architecture options	Nokia, Nokia Shanghai Bell
· R3-185704	Further discussion on NTN architecture	Huawei
· R3-185874	Transporting F1 over Satellite Radio Interface	Ericsson
· R3-185875	Applicability of Xn to Satellites	Ericsson
· R3-186043	Considerations on NG-RAN Architectures for Non-terrestrial Networks	ETRI
· R3-185411	Further Considerations on Multi-Hop Scenarios in NTN	ZTE
· R3-185412	(TP for TR 38.821) NTN Multi-Hop Related Architectures	ZTE
· R3-185611	Discussion on Network Identities in NTN	ZTE Corporation
· R3-185705	Discussion on Handling of Network Identities in NTN	Huawei
· R3-185876	Network Identities for Non-Terrestrial Networks	Ericsson
· R3-185849	NR-NTN: Tracking Areas and Paging in NGSO Satellite Systems	Fraunhofer IIS, Fraunhofer HHI
· R3-185610	Discussion on Tracking Area Management in NTN	ZTE Corporation
· R3-186002	Tracking Areas with Non Terrestrial Networks (NTN)	Mitsubishi Electric RCE
· R3-185706	The issue of paging in NTN	Huawei
· R3-185700	Paging issues in NTN	Nokia, Nokia Shanghai Bell
· R3-186214	Paging issues in NTN	Nokia, Nokia Shanghai Bell
· R3-185957	Idle State Mobility Scenarios for Non-Terrestrial Networks	TNO
· R3-185707	Discussion on the mobility issues in NTN	Huawei
· R3-185877	Considerations on Mobility in Non-Terrestrial Networks	Ericsson


Agreed TDOCs:
· R3-186212: “Parameters in NTN reference scenarios”, ZTE
· R3-186214: “Paging issues in NTN”, Nokia, Nokia Shanghai Bell
· R3-186257: “Email: # 1_NTN_Mob_mgmt_principles”, THALES

TR version post RAN3#101bis
· R3-186269: “TR 38.821 v0.2.0 Study on solutions for NR to support non-terrestrial networks (NTN)”, THALES

RAN3#102, 12-16th November 2018, Spokane/USA

Submitted TDOCs:
· R3-186354	NTN architecture with regenerative satellite	THALES
· R3-186355	NTN architecture with transparent satellite	THALES
· R3-186356	NTN multi connectivity	THALES
· R3-186415	Considerations on Satellite-Gateway Link for Non-terrestrial Networks	ETRI
· R3-186326	TP of Descriptions for gNB-DU Processed Payload of Regenerative Satellite	ZTE
· R3-186327	Further Consideration on Multi-Hop Scenarios in NTN	ZTE
· R3-186825	Transporting F1 over Satellite Radio Interface	Ericsson
· R3-186826	Applicability of Xn to Satellites	Ericsson
· R3-186827	Correction to Architecture	Ericsson
· R3-186828	Are Tracking Areas Stationary or Not?	Ericsson
· R3-186829	Network Identities for Non-Terrestrial Networks	Ericsson
· R3-186695	Handling of Network Identities in NTN	Huawei
· R3-186764	NR-NTN: Tracking Areas Management	Fraunhofer IIS, Fraunhofer HHI
· R3-186696	Consideration on the paging issues	Huawei
· R3-186661	Tracking Area and UE position in NTN	Nokia, Nokia Shanghai Bell
· R3-186328	Tracking Area Management and Paging Handling in NTN	ZTE
· R3-186330	Further Discussion on Satellite Mobility Impacts on NTN Interfaces	ZTE
· R3-186368	Considerations on NTN mobility	CATT
· R3-186729	NTN hand-over types	THALES
· R3-186694	Mobility issues in NTN	Huawei
· R3-186663	Analysis on Interface management between satellite and network entity on ground	Nokia, Nokia Shanghai Bell
· R3-186830	Considerations on Mobility in Non-Terrestrial Networks	Ericsson
· R3-186329	Further Discussion on UE Mobility Scenarios in NTN	ZTE
· R3-186662	Analysis on mobility aspects in NTN with earth-fixed beam	Nokia, Nokia Shanghai Bell

Agreed TDOCs:
· R3-187113	NTN architecture with transparent satellite	THALES
· R3-187193	NTN architecture with regenerative satellite	THALES
· R3-187195	NTN multi connectivity	THALES
· R3-187196	Transporting F1 over Satellite Radio Interface	Ericsson
· R3-187273	Applicability of Xn to Satellites	Ericsson

TR version post RAN3#102
· R3-187281: “TR 38.821 v0.3.0 Study on solutions for NR to support non-terrestrial networks (NTN)”, THALES
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