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Introduction
RAN4 sent an LS on Layer-1/2/3 ATG UE Features and Koffset Mechanism [1]. In the LS, RAN4 requests RAN1 to introduce a list of Layer-1 new ATG UE features.
In this contribution, we discuss to introduce a list of Layer-1 new ATG UE features.  
Discussion
In the LS [1], RAN4 requests RAN1 to introduce a list of Layer-1 new ATG UE features. This includes 
· Uplink Time and Frequency pre-compensation and timing relationship enhancements 
· UE reporting of TA information 
· Increasing the number of HARQ processes
· K1 range extension

In our view, these new ATG UE features should be introduced. Hence, we have the following proposal, where two additional notes are provided on top of the version in [1]:
· A note (in red font) is added to each feature to specify the feature is only applicable to ATG operation bands. 
· A note (in red font) is added to the feature of “Increasing the number of HARQ processes” to provide candidate component values of X and Y.

Proposal 1: RAN1 to introduce the following Rel-18 NR ATG UE features: 
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}
Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	Optional with capability signalling



Conclusion
In this contribution, we provided our views on layer-1 new ATG UE features. Our proposal is as follows:
Proposal 1: RAN1 to introduce the following Rel-18 NR ATG UE features: 
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}
Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	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
	Note: This UE feature group is applicable only for bands defined in Section 5.2J in TS 38.101-1.
	Optional with capability signalling
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