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1. Introduction
This document presents the summary of email discussion [116-R18-UE_features] during RAN1 #116. According to the Chair’s Notes:
	Rel-18 ATG
R1-2400021	LS on Layer-1/2/3 ATG UE features and koffset mechanism	RAN4, CMCC
RAN4 is requesting RAN1 to introduce L1 ATG UE features. To be handled in agenda item 8.12. To be moderated by Ralf (AT&T). 
Relevant tdoc(s):
R1-2400307	Discussion on RAN4 LS on Layer-1/2/3 ATG UE features and koffset mechanism	CMCC
R1-2400984	Discussion on RAN4 LS on Layer-1/2/3 ATG UE Features and Koffset Mechanism	Apple


The following was discussed and/or agreed during RAN1 #116 within the scope of [116-R18-UE_features].
1. Summary of the RAN4 LS on Layer-1/2/3 ATG UE features and koffset mechanism
The following is the moderator’s summary of RAN4 LS on Layer-1/2/3 ATG UE features and koffset mechanism.

	[bookmark: _Hlk134973178]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



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.



1. Discussion Items during RAN1 #116
The following topics were identified by the moderator for discussion during RAN1 #116.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: New FGs for NR_ATG
After review of contributions submitted to RAN1 #116, the following is proposed by the moderator. Revision marks in the proposals are based on the RAN4 LS on Layer-1/2/3 ATG UE features and koffset mechanism in [1]. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new FGs/rows

	56. NR_ATG
	56-1
	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



	56. NR_ATG
	56-2
	UE reporting of TA information
	Support UE reporting of TA information
	[Uplink Time and Frequency pre-compensation and timing relationship enhancements] 56-1
	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

	56. NR_ATG
	56-3
	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


	56. NR_ATG
	56-4
	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




	Company
	Comments/Questions/Suggestions

	CMCC
	Thanks for FL’s summary.We support the FL’s proposal. 
Although the feature groups shares similarity between ATG and NTN, currently a new UE feature for NR_ATG has been defined in RAN2. Based on that, we also support to introduce a new UE feature/capability which is separated from the NTN UE features. Since the using scenario of ATG is different from that of NTN, there is no need to combine them together. A new numbering should be introduced as FL’s proposal for the NR_ATG feature. 
The dependency of FG 56-2 and FG 56-1 is same as the one in NTN. The description of the applicable frequency bands is similar as the ones for NTN UE features. And the candidate values for the HARQ process are also same as the value of NTN. We also support the pre-requisite FG and the updates in the 2nd last column. 

	ZTE
	Support the proposal.

	Qualcomm
	First of all, we assume that the ATG UE is an ATG-only UE (e.g. the UE will not camp in a normal TN cell) and CA is not supported. It would be good to clarify this somewhere in the notes section.
For the new features, we would like to have a granularity of “per band” at least. (note that the NTN features are “per band” already).

	Nokia
	Regarding component 1 of 56-1, it is not clear how this BS location data is intended to be indicated to the UE, or what data is specifically being indicated. 
Regarding 56-2, 56-3, and 56-4, is the intention to report separate capabilities for ATG or are these values intended to be the same as NTN?

	Huawei, HiSilicon
	We are fine with the proposal.

	CMCC2
	To QC,
Yes,the ATG-UE is an ATG-only UE. It is a highly customized user equipment with a dedicated usage. ATG-UE will equipped under the airplane. Current the spec supports ATG specific paramenter, cellBarredATG, to prevent the ATG to access to the unwanted cells. For the not support of CA, it is exactly the same style as NTN that no CA band combination is defined for NTN then no CA is supported for NTN UEs. It is similar that ATG does not have any band combination defined for CA. Then the ATG does not support CA. And NTN has no explicit description that CA is not supported. We think there is also no need to explicitly express in the UE feature that CA is not supported. 

For the granularity of per UE feature, since when the ATG UE is up in the air, the uplink time and frequency compensation are definitely supported, no matter which band is supported. And based on the FG56-1, FG 56-2 should be also supported for UE reporting of TA. And if the propagation delay is large, the enhancement of HARQ process and K1 value extension should be also supported. The support of all those features is not relevant to the frequency band. And the supportive of the feature will not be different between different bands. All the feature are realized in the base band, once it si supported, it can be applied to all the frequency bands. So there is no need to differentiate the bands. We support it as a per UE feature group.
Also, all the black characters in the table (except the red ones) above are RAN4’s agreements. We do not need to repeat the same discussion which happened in RAN4.

To Nokia,

Regarding component 1 of 56-1, it is the similar way as NTN to broadcast the gNB’s location. The ATG-gNB-location is indicated in the SIB22 through atg-Config-r18 and atg-gNB-Location-r18 with ReferenceLocation-r17.
Regarding 56-2, 56-3, and 56-4, and including 56-1, the intention is to introduce a separate ATG specific UE features from the NTN UE feature. First, as usual we do not mixed or introduce the dependency between different UE features to keep the flexibility of implementation. Second, the ATG UE feature has already defined or supported by spec. Then there is no need to mixed or using the same feature for both ATG and NTN. So the separate UE features are preferred for NTN and ATG. The value range of 56-2, 56-3, 56-4 are intended to be same as NTN for simplicity. But the UE can report their specific values or capabilities. 



1. Conclusion
Agreements reached during RAN1 #116 as part of this agenda item are summarized in [4]. 
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