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1. Introduction
In this contribution, we provide discussion on UE features for NR NTN based on the latest proposal in [1]. Table with the details on UE features for NR NTN is captured in the Appendix (copied from [1] with proposed changes highlighted by red font).
2. Discussion
According to [1] it is considered to make certain UE features for NR NTN mandatory for the UE without any capability signalling. This make sense if UE is connecting to a NR NTN cell. However, if UE is connecting to terrestrial cell it should be clear that the mandatory UE capabilities are not applicable for this case. In order to clarify that a note can be added with the following text “This UE feature group is applicable only for NR NTN cell, for terrestrial NTN cell this feature is not supported”. This applies for UE feature groups 26-1, 26-2, 26-3, 26-4, 26-6.
One of the important features which was agreed for NR NTN in RAN1 is disabling of HARQ feedback for DL transmission. In the current version of UE feature list [1] this feature is not included. Since it is relevant to HARQ codebook enhancements, disabling of HARQ feedback can be included in the FG 26-6.
For FG 26-7 it is not clear if this FG is needed since the corresponding enhancement is not yet agreed in RAN1, i.e. if X = 8 is agreed then there is no changes comparing to the existing Rel. 16 specification. So, in our view the FG 26-7 shall be removed, it can be considered after the final decision on supported X value is made in RAN1.
For FG 26-8 components 2 and 3, it is not clear how these components are used by the gNB since the UE behaviour w.r.t. indication of polarization type is not agreed, i.e. this is just assistance information and it is up to the UE how it will be used. Thus, we propose to delete components 2 and 3 for FG 26-8.
For FG 26-8 component 1, combination of entries can be indicated if UE is able to support multiple polarisation types. It can be implemented by using indication of combination of values (e.g. {(RHCP, LHCP), (RHCP, LHCP, Linear)}). For FG 26-8 default value is needed. For example, it can be assumed that if FG 26-8 is absent then UE supports at least linear polarisation. 
Regarding FG 26-4, in our view it can be considered as mandatory for NR NTN.
3. Conclusion
In this contribution, we provide discussion on UE features for NR NTN. The following proposal is made.
Proposal: 
· Consider changes to the UE feature list for NR NTN marked below using red font
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Appendix
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 26. NR_NTN_solutions
	26-1
	Uplink Time pre-compensation
	1. UE specific TA calculation in RRC_IDLE and RRC_INACTIVE states based on its GNSS-acquired position and the serving satellite ephemeris.
1. UE specific TA calculation in RRC_CONNECTED state based on its GNSS-acquired position and the serving satellite ephemeris.
1. UE applies common TA according to the parameters provided by the network (if any)
1. 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
	
	No
	No
	Release 17 UE cannot access NTN
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NTN UE is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
	Mandatory

	 26. NR_NTN_solutions
	26-2
	Uplink Frequency/Doppler pre-compensation
	1. In RRC_IDLE and RRC_INACTIVE states calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
1. in RRC_CONNECTED states, calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
	
	No
	No
	Release 17 UE cannot access NTN
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	An NR NTN UE shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.
Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
	Mandatory

	 26. NR_NTN_solutions
	26-3
	Start of RAR window
	1. estimate of UE-gNB RTT
1. delaying the start of ra-ResponseWindow 
1. delaying the start of msgB-ResponseWindow
	26-2
	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
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
	Mandatory

	 26. NR_NTN_solutions
	26-4
	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
1. frequency of the reports
1. granularity of the reported content
	26-2
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
	Mandatory

	 26. NR_NTN_solutions
	26-5
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is 32 for both UL and DL
1. Support on the maximal HARQ process number is up to UE capability
	
	Yes
	No
	Increasing the number of HARQ processes avoids HARQ stalling, 
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional

	 26. NR_NTN_solutions
	26-6
	HARQ CODEBOOK Enhancement
	1. Enhancement on Type-2 HARQ codebook in NTN
1. Enhancement on Type-1 HARQ codebook in NTN
1. Disabling of HARQ feedback for DL transmission
	
	Yes
	No
	
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	Note: This UE feature group is applicable only for NR NTN cell, for terrestrial cell this feature is not supported
	Mandatory

	 26. NR_NTN_solutions
	26-7
	NTN Performance enhancement
	1. The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
FFS: X = 8, 16 or 32
	
	Yes
	No
	Particularly beneficial  in case HARQ feedback is disabled
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	
	Optional

	 26. NR_NTN_solutions
	26-8
	Support of polarization signalling in NR NTN
	1. UE polarization capability (RHCP, LHCP, Linear)
1. Polarization information for UL may be indicated in SIB by the network
1. UE assumes a same polarization for UL and DL, when the UL polarization information is absent.
	
	No
	No
	It is assumed by the network that UE supports at least linear polarization.
	
	No
	No
	support mixture of FDD/TDD (for HAPS) and/or FR1/FR2 
	Value range for component 1: {(RHCP, LHCP, Linear), (RHCP, LHCP), (RHCP), (LHCP), (Linear)}.
	Optional



