[bookmark: _Hlk507769600][bookmark: OLE_LINK3][bookmark: _Ref24117420][bookmark: _GoBack]3GPP TSG RAN WG1 #109-e		                                   					       												                 R1-2205513
e-Meeting, May 9th – 20th, 2022

Source:	Ad-Hoc Chair (AT&T)
Title:	Session Notes of AI 8.16.14
[bookmark: Source]Agenda Item:	8.16.14
[bookmark: DocumentFor]Document for: 	Endorsement

6 [bookmark: _Toc503630811]
7 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
[bookmark: _Toc38197081][bookmark: _Toc86838815]8.16.14	UE features for IoT over NTN
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Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support for eMTC
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link 
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements
 15. UE estimates UE-gNB RTT and  delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 eMTC UE cannot communicate via satellite
	[per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting eMTC NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported

	2. LTE_NBIOT_eMTC_NTN
	2-1b
	Basic IoT over NTN support for NB-IoT
	1. UE derives its position based on its GNSS measurements
1-1. UE reports the information associated with the validity duration of GNSS
2. UE receives serving satellite ephemeris in either state vector format or orbital element format 
4. UE calculates UE specific TA in RRC_IDLE and RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris
6. UE calculates common TA in RRC_IDLE and RRC_CONNECTED according to the parameters provided by the network (UE considers common TA as 0 if the parameter is not provided)
7. For TA update in RRC_CONNECTED state, UE uses a combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
8. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link
10. UE supports a validity timer of UL synchronization that is configured by the network 
13. UE applies cell specific K_offset in timing relationship enhancements
15. UE estimates UE-gNB RTT and delays the starts of ra-ResponseWindow by UE-gNB RTT
16. Delay the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated
17. In RRC_IDLE state and RRC_CONNECTED state, UE pre-compensates the calculated frequency offset and TA in uplink transmissions
18. UE receives cell-specific K_offset/K_mac in system information
	
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via satellite
	[per UE/per band]
	No
	No
	
	Optional with capability signalling

For UEs supporting NB-IoT NTN, it must indicate this FG is supported

Note: This UE feature group is applicable only for IoT-NTN cell for communication via satellite, for any other cell this feature is not supported

	2. LTE_NBIOT_eMTC_NTN
	2-1a
	Segmented UL transmission for eMTC 
	UE applies segmented UL transmission according to duration configuration by the network 
	2-1
	Yes
	N/A
	[Release 17 eMTC UE cannot communicate via GEO and NGSO NTNs]
	[per UE/per band]
	No
	No
	[For UEs supporting communication via GEO and NGSO NTNs, it must indicate this FG is supported.]
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported

	2. LTE_NBIOT_eMTC_NTN
	2-1c
	Segmented UL transmission for NB-IoT
	UE applies segmented UL transmission according to duration configuration by the network 

	2-1b
	Yes
	N/A
	Release 17 NB-IoT UE cannot communicate via NGSO NTNs
	[per UE/per band]
	No
	No
	For UEs supporting communication via NGSO NTNs, it must indicate this FG is supported.
	Optional with capability signalling

Note: This UE feature group is applicable only for IoT-NTN cell, for terrestrial cell this feature is not supported

	2. LTE_NBIOT_eMTC_NTN
	2-2
	Enhancing timing relationships using a time offset for eMTC
	UE receives and applies UE specific K_offset/K_mac in timing relationship enhancements
	2-1 , 2-3
	Yes 
	N/A
	eMTC UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-2a
	Enhancing timing relationships using a time offset for NB-IoT
	UE receives and applies UE specific K_offset, K_mac in timing relationship enhancements
	2-1b, 2-3a
	Yes 
	N/A
	NB-IoT UE does not know the offset to apply for UL transmission 
	[per UE/per band]
	No
	No
	The K_offset is a scheduling offset used for the identified timing relationships that need to be modified for IoT NTN. 
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-3
	TA pre-compensation reporting for eMTC
	Support reporting of information about the UE specific TA pre-compensation
	2-1
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
	Optional with capability signalling

	2. LTE_NBIOT_eMTC_NTN
	2-3a
	TA pre-compensation reporting for NB-IoT
	Support reporting of information about the UE specific TA pre-compensation
	2-1b
	Yes
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	[per UE/per band]
	No
	No
	UE-specific TA reporting is supported in IoT-NTN

	Optional with capability signalling


Note: Include in the LS to RAN4 that it is some companies’ understanding that defining IoT over NTN features in Rel. 17 as “per UE” may necessitate new band numbers in the future for the same band for novel technologies 
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