[bookmark: OLE_LINK4][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #116-bis                                R1-2402552
[bookmark: _Hlk142330149]Changsha, Hunan Province, China, April 15th – 19th, 2024

Source: 	CMCC
[bookmark: Title]Title:	Discussion on UE features for NR ATG
Agenda item:	8.5.3
Document for:	Discussion & Decision
1. [bookmark: _Toc120549591][bookmark: _Hlk521259925]Introduction
During RAN1#116 meeting, new UE feature groups for NR ATG was introduced into Layer-1 UE feature lists according to RAN4 LS, the agreement on introducing ATG UE features was achieved [1], as listed in Annex A. 
In this contribution, we will provide our views on the remaining aspects of the new ATG UE features.
2. Discussion
Considering the new FGs introduced for NR ATG, i.e., FG 56-1, FG 56-2, FG 56-3 and FG 56-4, most of the components have been achieved based on RAN4 agreements in the last RAN1 meeting. One remaining issue is to discuss the granularity of each FG. 
According to the ATG specific capability provided by RAN4 and defined in the current TS 38.331, the ATG-UE is a highly customized user equipment with a dedicated usage, which will only access to the cells configured with ATG bands. As specified in TS 38.331, the higher layer parameter, cellBarredATG, is configured to prevent the ATG-UE to connect to non-ATG network, corresponding description is shown below. 
	1>	if the access is for ATG:
2>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running; and
2>	if the cellBarredATG in the acquired SIB1 is set to barred or the cellBarredATG is not included in the acquired SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];
cellBarredATG
Value barred means that the cell is barred for connectivity to ATG, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to ATG. If not present, the UE considers the cell is not allowed for connectivity to ATG, as defined in TS 38.304 [20]. This field is only applicable to ATG-capable UEs.


Regarding the granularity of each feature group, we think “per UE” type should be supported. Per our understanding, ATG-UE will be equipped under the airplane, when ATG UE is up in the air, for FG 56-1, uplink time and frequency pre-compensation, timing relationship enhancements need to be supported by ATG-UE no matter which band is configured for the cell connected to ATG. Therefore, the ATG-UE needs to support the capability of timing and frequency pre-compensation on all ATG operating bands. The working scenarios is exactly the same for the ATG UE and irrelevant to the frequency bands. Even the ATG UE works in different countries and the different bands are allocated for the ATG traffic. Once the ATG UE works in the air, the situation is the same for all the bands. Then there is no need to differentiate different operating band for the ATG UE feature. 
For FG 56-2, FG 56-3 and FG 56-4, as discussed in RAN4, large guard period is required to prevent interference for new TDD pattern (30D4S6U) in ATG scenarios, and to mitigate the impact of long guard period, UE needs to report TA information. Besides, the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ are also considered as possible solutions to mitigate the guard period impact for Rel-18 ATG. The support of all these features is not relevant to the frequency band, and there is no difference for ATG-UE to support the features between different bands. All the features are realized in the base band, once the features are supported by an ATG-UE, it can be applied to all the frequency bands. So there is no need to differentiate the bands, the FG 56-2, FG 56-3 and FG 56-4 can be supported as a per UE feature group.
Proposal 1: For FG 56-1, FG56-2, FG56-3 and FG56-4, the granularity of each FG should be “per UE”.
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3. Conclusions
In this contribution, we mainly share our views on the UE features introduced for Rel-18 NR ATG. The proposals are summarized as follows.
Proposal 1: For FG 56-1, FG56-2, FG56-3 and FG56-4, the granularity of each FG should be “per UE”.
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5. Annex A. Agreement on ATG UE features
Agreement: Introduce the following new FGs/rows
	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

	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.
	FFS
	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
	56-1
	Yes
	N/A
	If UE does not support this feature, UE cannot report the TA information to network.
	FFS
	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. 
	FFS
	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.
	FFS
	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



