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Introduction
In RAN#106-e, the preliminary RAN1 UE features for Rel-17 LTE are provided in [1]. Later, an agreement was reached in RAN1#106bis-e with a baseline FGs for futher discussions during RAN1#107-e for Rel-17 IoT UE features [2]. In this contribution, we discuss the remaining issues and provide an updated FG list in the Appendix.
Discussion 
General comment
Separate UE feature groups should be defined for eMTC and NB-IoT, which is already the case for terrestrial network. 
FG 2-1
· Component 2 can be updated as “receive serving Satellite position state vector”.
· The description on the satellite ephemeris epoch time can be removed.
· Component 4 and component 5 can be merged. 
· Component 8, component 9 and component 11 can be separated out since they are only relevant for NGSO scenarios. The rest of the components are applicable for LEO/MEO/GEO scenarios. For GEO, UL freqeuency pre-compensation is not needed and there is no need to configure segmentation duarations since the timing drift is neglectable. 
· Component 11 can be updated to “Support UL transmission segmentation based on the parameters configured by the network”.
FG 2-2
· This FG is not a basic feature for IoT NTN. The last row can be change to “optional with capability signaling”
FG 2-3
· Component 2 and 3 can be removed since there is no need to list these details in UE feature descriptiuon since they are not differentiated in the UE capability reporting.
· This FG is not a basic feature for IoT NTN. The last row can be change to “optional with capability signaling”
The detailed relationship of UE features for NB-IoT and eMTC NTN based on the baseline table in [2] is given in Appendix A.
Conclusion
In this contribution, we discuss the Rel-17 UE features for NB-IoT and eMTC over NTN. The following proposals are presented:
Proposal 1: Defined separate UE feature groups for NB-IoT and eMTC over NTN.
Proposal 2: Agree on the upadated UE features in the Appendix.
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Appendix A
Proposed revision for Rel-17 UE features for LTE NB-IoT eMTC over NTN. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	2. LTE_NBIOT_eMTC_NTN
	2-1
	Basic IoT over NTN support
	1. UE derives its position based on its GNSS implementation
[1-1. UE report the validity duration of GNSS]
[1-2. UE specific TA calculation in RRC_IDLE/RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.]
[1-3. UE applies common TA according to the parameters provided by the network (if any)]
[1-4. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops.]
2. [Indicate/receive]  serving  Satellite position state vector X,Y,Z in ECEF (m) and serving  Satellite velocity state vector VX,VY,VZ in ECEF (m/s)
[2-1. Derive epoch time of serving satellite ephemeris Epoch time is implicitly known]
from implicit epoch time]
3. Receive ephemeris orbital parameter for the serving satellite
4. UE specific TA calculation in RRC_IDLE state based on its GNSS-acquired position and the serving satellite ephemeris.
54. UE specific TA calculation [in [RRC_IDLE and RRC_CONNECTED state] based on its GNSS-acquired position and the serving satellite ephemeris.
65. UE applies common TA [in RRC_IDLE and RRC_CONNECTED] according to the parameters provided by the network (if any)
[76. For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
X. [Common TA estimation is based on indication of common TA drift rate]
87. In RRC_IDLE state calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
98. in RRC_CONNECTED state, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
109. Support a validity timer of UL synchronization is configured by the network
1110. Support UL transmission UL transmission segment duration configuration is configured  segmentation based on the parameters configured by the network [and updating time and frequency pre-compensation between segments but not within segments during UL repetition]
1211. UE receives cell specific K_offset 
1312. UE applies K_offset in timing relationship enhancements
1413.UE estimates of UE-gNB RTT
 [1514. delaying the starts of ra-ResponseWindow]
	
	[No]
	N/A
	Release 17 UE cannot access [NTN/satellite]
	
	No
	No
	FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame. FFS: Whether this starting time is given by predefined rule or it is indicated by the network

FFS: differentiation based on orbits such as LEO/MEO/GEO

For UEs support LEO/MEO/GEO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

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

[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
	2-1a
	Basic IoT over NTN support
	1. In RRC_IDLE and RRC_CONNECTED state, UE calculates frequency pre-compensation to counter shift the Doppler experienced on the service link.
2. Support segment duration configuration by the network 
	
	[No]
	N/A
	Release 17 UE cannot access [NTN/satellite]
	
	No
	No
	For UEs support NSGO scenarios, it must indicate this FG is supported.
	Optional with capability signalling

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

[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
	2-82
	K_offset Enhancing timing relationships using a time offset
	1. Configuration of K_offset
1. UE receives UE specific K_offset
2. UE applies K_offset in timing relationship enhancements
	2-41 [, 2-3]
	[No]
	No N/A
	UE does not know the offset to apply for UL transmission 
	
	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.

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Mandatory Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported

	2. LTE_NBIOT_eMTC_NTN
	2-9
	Start of RAR window
	1. estimate of UE-gNB RTT
2. delaying the starts of ra-ResponseWindow
	2-4
	No
	No
	Due to large propagation delay in NTN the UE RAR is not expected within a few milliseconds like in TN. The UE does not need to  monitor the PDCCH for RAN right after transmitting RA Preamble.
	
	No
	No
	Start of ra-ResponseWindow is delayed by an offset.
For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.
	Mandatory

	2. LTE_NBIOT_eMTC_NTN
	[2-310]
	[UE reporting of information about the UE specific TA pre-compensation]
	1. [The exact content of UE reporting of information about the UE specific TA pre-compensation]
2. [frequency of the reports]
3. [granularity of the reported content]
	[2-14]
	No
	No
	UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
	
	No
	No
	UE-specific TA reporting is supported in IoT-NTN
FFS: Detailed contents of report

FFS: whether this feature group needs to be separate for eMTC and NB-IoT

FFS: differentiation based on orbits such as LEO/MEO/GEO
	Mandatory Optional with capability signalling

FFS: For UEs supporting NB-IoT/eMTC NTN, it must indicate this FG is supported
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