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1. Overall Description:
In the reply LS R1-2308531, RAN1 mentioned that RAN1 has not discussed other UE features from Rel-17/18 NTN, e.g. Koffset (FG26-1), TA reporting (FG 26-4) and UE-specific koffset (26-9), which can be considered in the future discussions of new ATG UE features. 
After the discussion of new ATG UE features in RAN4, RAN4 agreed following Layer-1/2/3 features should be introduced as new ATG UE features.
Besides, RAN4 discussed the details of ATG koffset mechanism, the following agreement has been achieved: 
· The koffset mechanism (i.e. cell-specific koffset) should be supported in R18 ATG.
· The maximum value of cell-specific koffset (unit: slot of 15kHz SCS) should cover 3ms (3 slots) in ATG scenario

[RAN4] 
Following Layer-1 new ATG UE features should be introduced.
	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 (V2X 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

	Uplink Time and Frequency pre-compensation and timing relationship enhancements
	Support of UE specific TA calculation based on its GNSS-acquired position and the indicated BS location.
Support of open (i.e. UE autonomous TA estimation) and closed (i.e., received TA commands) loop control for TA update in RRC_CONNECTED state.
Support of pre-compensation of the calculated TA in the uplink transmissions.
Support of frequency pre-compensation to account for the Doppler experienced on the service link.
Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated.
Support of UE receiving cell-specific K_offset in system information.
	
	Yes
	N/A
	If UE does not support this feature, the performance of ATG UE cannot be guaranteed due to the large propagation delay.
	Per UE
	No
	FR1 only
	N/A
	
	Mandatory with capability signaling for UE supports NR communication via ATG



	UE reporting of TA information
	Support UE reporting of TA information
	[Uplink Time and Frequency pre-compensation and timing relationship enhancements]
	Yes
	N/A
	If UE does not support this feature, UE cannot report the TA information to network.
	Per UE
	No
	FR1 only
	N/A
	
	Optional with capability siganling

	Increasing the number of HARQ processes
	The maximal supported HARQ process number is X for UL and Y for DL
	
	Yes
	N/A
	If UE does not support this feature, the HARQ process is number is limited. 
	Per UE
	No
	FR1 only
	N/A
	
	Optional with capability signalling


	K1 range extension
	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	Yes
	N/A
	If UE does not support this feature, K1 value is limited.
	Per UE
	TDD only
	FR1 only
	N/A
	
	Optional with capability signalling



Following Layer-2 and Layer-3 new ATG UE features should be introduced.
	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 (V2X 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

	Location based CHO
	Support of location based CHO with event A3, A4, A5
	17-3 CHO
	Yes
	N/A
	If UE does not support this feature, location based CHO cannot be configured.
	[Per band]
	No
	FR1 only
	N/A
	
	Optional with capability siganling




2. Actions:
To RAN1
ACTION: 	RAN4 kindly requests RAN1 to introduce Layer-1 ATG UE features into Rel-18 RAN1 UE feature list with taking the above information into consideration.
To RAN2
ACTION: 	RAN4 kindly requests RAN2 to introduce Layer-2/3 ATG UE features with taking the above information into consideration, and introduce UE capabilities of Layer-1/2/3 UE features. In addition, take the information of koffset into account.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #110 	26 Feb - 01 Mar 2024		Athens , GR
TSG-RAN WG4 Meeting #110-bis 	15 Apr  - 19 Apr 2024	       China (TBC) , CN
