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1. [bookmark: _Ref18181]Introduction
In this contribution, the layer-1 UE features for IoT-NTN are discussed based on current agreements.
1. [bookmark: _Ref54269283]Discussion on UE feature for IoT-NTN
In normative phase, the mechanisms of HARQ feedback disabling and improved GNSS operation for IoT-NTN have been discussed. 
For HARQ feedback disabling, it has been agreed that DL HARQ feedback can be disabled based on network configuration for eMTC over NTN and NB-IoT over NTN as shown below. Hence, the capabilities for DL HARQ feedback disabling should be defined.
	Agreement (RAN1 112)
Confirm the following working assumption with the following update:
[bookmark: _Hlk128662819]Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.



For improved GNSS operation, it has been agreed to UE is able to reacquire GNSS position in RRC_CONNETED mode. Moreover, report of GNSS related information, including GNSS position fix time and GNSS validity duration are also agreed as shown in agreements below. Therefore, corresponding UE features should be defined. Note that GNSS validity duration report in initial access has already been supported in Rel-17 [1]. Hence, only GNSS validity duration report in RRC_CONNECTED mode needs to be considered in UE feature design in Rel-18.
	Agreement (RAN1 111)
For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing 

Agreement (RAN1 110bis-e):
UE reports GNSS position fix time duration for measurement at least during the initial access stage
· which message carries this information is up to RAN2 

Agreement (RAN1 110bis-e):
In connected mode, UE may report GNSS validation duration with MAC CE.



Proposal 1:  Adopt the feature groups in Table 1 for Rel-18 IoT-NTN. 





[bookmark: _Ref134801033]Table 1 UE features for Rel-18 IoT-NTN
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	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
	Note
	Mandatory/Optional

	1. IoT_NTN_enh-Core
	1-1
	Disabling HARQ feedback for downlink transmission for eMTC
	1. Support disabled HARQ feedback for downlink transmission
	
	Yes
	n/a
	UE does not support disabling HARQ feedback for downlink transmission for eMTC communication via satellite
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-1a
	Disabling HARQ feedback for downlink transmission for NB-IoT
	1. Support disabled HARQ feedback for downlink transmission
	
	Yes
	n/a
	UE does not support disabling HARQ feedback for downlink transmission for NB-IoT communication via satellite
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-2
	GNSS acquisition in RRC_CONNECTED mode for eMTC
	1. Perform GNSS measurement within GNSS measurement gap configured by eNB in RRC_CONNECTED mode
	
	Yes
	n/a
	UE does not support GNSS acquisition in RRC_CONNECTED mode for eMTC communication via satellite
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-2a
	GNSS acquisition in RRC_CONNECTED mode for NB-IoT
	1. Perform GNSS measurement within GNSS measurement gap configured by eNB in RRC_CONNECTED mode
	1-2
	Yes
	n/a
	UE does not support GNSS acquisition in RRC_CONNECTED mode for NB-IoT communication via satellite
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-3
	GNSS position fix time report for eMTC
	1. Support UE reporting GNSS position fix time in initial access
	1-2a
	Yes
	Yes
	eNB does not know the required time for GNSS measurement gap
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-3a
	GNSS position fix time report for NB-IoT
	1. Support UE reporting GNSS position fix time in initial access
	1-2
	Yes
	Yes
	eNB does not know the required time for GNSS measurement gap
	Per UE
	Yes
	No 
	
	Optional with capability signalling

	
	1-4
	GNSS validity duration report in RRC_CONNECTED mode for eMTC
	1. Support UE reporting GNSS validation duration in RRC_CONNECTED mode
	1-2
	Yes
	n/a
	eNB does not know when the GNSS information acquired in RRC_CONNECTED mode expires
	Per UE
	Yes
	No
	
	Optional with capability signalling

	
	1-4a
	GNSS validity duration report in RRC_CONNECTED mode for NB-IoT
	1. Support UE reporting GNSS validation duration in RRC_CONNECTED mode
	1-2a
	Yes
	n/a
	eNB does not know when the GNSS information acquired in RRC_CONNECTED mode expires
	Per UE
	Yes
	No 
	
	Optional with capability signaling
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