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10.6 
10.7 NTN
10.7.1 NTN specific requirements and design for GNSS based operation
Note 1: Including common part for GNSS based operation and GNSS-less/resilient operation, as well as NTN specific evaluation assumptions.
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R1-2601515	Session Notes of AI 10.7.1		Ad-Hoc Chair (Ericsson)

R1-2600048	On NTN specific requirements and design for GNSS based operation in 6GR	Nokia
R1-2600063	Discussion on 6G NTN	FUTUREWEI
R1-2600128	Discussion on 6GR NTN specific requirements and design for GNSS based operation	Spreadtrum, UNISOC
R1-2600160	Requirements and Design for 6G NTN	Huawei, HiSilicon
R1-2600204	Discussion on 6GR NTN for GNSS based operation	OPPO
R1-2600254	Considerations on 6G NTN	THALES
R1-2600266	Discussion on NTN for 6G	ZTE Corporation, Sanechips
R1-2600315	NTN specific requirements and design for GNSS based operation	CATT
R1-2600343	NTN Specific Requirements & Design for GNSS Based Operation for 6GR	Tejas Network Limited
R1-2600405	Discussion on NTN specific requirements and design for GNSS based operation	CMCC
R1-2600445	6GR NTN specific requirements and design for GNSS based operation	Xiaomi
R1-2600448	NTN specific requirements and design for GNSS based operation	TCL
R1-2600520	Discussions on NTN specific requirements and design for GNSS based operation for 6GR			vivo
R1-2600582	NTN specific requirements and design for GNSS based operation for 6GR	InterDigital, Inc.
R1-2600679	Discussion on NTN specific requirements and design for GNSS based operation	NEC
R1-2600704	Discussion on NTN specific requirements and design for GNSS based operation	China Telecom
R1-2600712	Discussion on NTN specific requirements and design for GNSS based operation	Fraunhofer IIS, Fraunhofer HHI
R1-2600772	Discussion on NTN specific requirements and design for GNSS based operation	Samsung
R1-2600807	Design and requirements for GNSS based NTN operation	Amazon Web Services
R1-2600844	On NTN specific requirements and design for GNSS based operation for 6GR	Apple
R1-2600905	Discussion on NTN specific requirements and design for GNSS based operation	MediaTek Inc.
R1-2600931	Discussion on NTN in 6G	Sharp
R1-2600958	Discussion on NTN specific requirements and design for GNSS based operation	Lenovo
R1-2600964	Discussion on NTN specific design for GNSS based operation	LG Electronics
R1-2600972	Discussion on requirement and design for 6GR NTN	Panasonic
R1-2601018	On the GNSS-based NTN operation for 6GR	ETRI
R1-2601062	An initial view on 6GR NTN	Ericsson
R1-2601078	Positioning, Navigation and Timing (PNT) in 6GR NTN	Airbus, ESA, Fraunhofer IIS, Thales, Iridium, Novamint, Sateliot, TNO, SES, Eutelsat
R1-2601093	Discussion on NTN specific requirements	Ofinno
R1-2601143	On 6G NTN Requirements and Design	Sony
R1-2601198	Discussion on NTN specific requirements and design for GNSS based operation	NTT DOCOMO, INC.
R1-2601288	NTN specific requirements and design for GNSS based operations	Qualcomm Incorporated
R1-2601320	Discussion on NTN specific requirements and design for GNSS based operation	Google Korea LLC
R1-2601403	Discussion on 6GR NTN specific requirements and design	CEWiT
R1-2601412	Discussion on NTN specific requirements and design	CSCN


R1-2601469	Feature lead summary#1 on NTN specific requirements and design for GNSS based operation	Moderator (Qualcomm Incorporated)
R1-2601471	Feature lead summary#3 on NTN specific requirements and design for GNSS based operation	Moderator (Qualcomm Incorporated)


Agreement:
For NTN link budget template, RAN1 to take the TN link budget template as baseline with specific rows / values (including adding new rows) to be further discussed.


Agreement:
RAN1 will define evaluation parameters for at least the following combinations of satellite orbit and bands:
· S-band:
· LEO 300, LEO 600, GEO
· Ka band:
· [LEO 300], LEO 600, [LEO 1200], GEO
· Ku band:
· LEO 1200, GEO
NOTE 1: The evaluations for S band are expected to be similar to L-band.
NOTE 2: This is only for the purpose of evaluations.


Agreement:
RAN1 to use the following terminology when discussing GNSS availability at least for physical layer operation.
· GNSS-based: Refers to the network mode of operation which relies on devices being equipped with a GNSS receiver and the devices can obtain a position fix within a given accuracy
· FFS: How often the UE may be required to obtain a position fix, which may be related to the required accuracy. 
· FFS: if position under this operation can be obtained by means other than GNSS that provides a comparable accuracy, e.g. pre-configuration for a fixed device. This may also include information other than positioning. 

· GNSS-degraded: Refers to the network mode of operation which relies on devices being equipped with a GNSS receiver, the devices were able to obtain a position fix at some point in time, but the devices may not currently have a position fix within a given accuracy.
· NOTE: The UE may be able to use the position fix for physical layer operation

· GNSS-free/GNSS-less: Refers to the network mode of operation which does not rely on devices being equipped with a GNSS receiver, or devices are equipped with a GNSS receiver but do not have a current position fix that can be used for physical layer operation.



R1-2601470	Feature lead summary#2 on NTN specific requirements and design for GNSS based operation	Moderator (Qualcomm Incorporated)

Agreement:
6GR NTN targets to support GNSS-based operation, GNSS-degraded operation and GNSS-less/GNSS-free operation.

Agreement:
6GR NTN uplink time-frequency synchronization follows the same principle as NR NTN as baseline:
· The concept of “uplink synchronization reference point” is introduced in 6GR NTN.
· 6GR NTN provides satellite assistance information
· At least for GNSS-based operation, it is supported that UE uses its own location information + satellite assistance information to perform time-frequency pre-compensation.

Conclusion:
As a general principle for 6GR NTN study:
· Under NTN agenda item, we will identify issues / requirements specific to NTN.
· Potential solutions to these issues / requirements may be studied under the NTN agenda
· The outcome of this study may be discussed under other agenda items if common design is possible.
· These solutions may end up resulting in an extension of the TN design.
· This may depend on the solution / issue / requirement
· NTN specific solutions may be introduced when a common / extended design cannot meet the NTN requirements.
· When targeting a common design TN performance is prioritized.












