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Introduction
[bookmark: _Hlk510705081]UE features for Rel-18 NR IoT NTN enhancementswere first discussed in RAN1#112bis-e, and discussion was continued in RAN1#113.  The rapporteur has compiled the UE feature groups and features for each WI and the outcome of previous discussion for these feature groups including Rel-18 IoT NTN enhancements is captured in [1]. In this contribution, we provide our inputs to the UE features for Rel-18 NR IoT NTN enhancements. 
Discussion
In RAN1#113 companies discusssed on whether FG 2-1a and 2-1b should be kept as separate independent FGs or merged under a common FG indicating support for UE HARQ feedback disabling for eMTC CE mode B. In our view, the primary functionality is UE ability to support HARQ feedback disabling for eMTC CE mode B, and semi-static vs. dynamic indication are better understand as components of a single FG considering requirement of flexible enabling/disabling HARQ feedback for limited number of HARQ process of eMTC CE mode B.
[bookmark: _Hlk141856072]Proposal 1: 	Merge FG 2-1a, semi-static HARQ feedback disabling for eMTC CE mode B, and FG2-1b, dynamic HARQ feedback disabling for eMTC CE mode B, and a common FG, HARQ feedback disabling for eMTC CE mode B, with components for semi-static and dynamic indication.
Likewise, there was disagreement on whether FG 2-1e and 2-1f should be merged or kept as independent FGs. With similar understanding, we propose to merge these FGs as well.
Proposal 2: 	Merge FG 2-1e, semi-static HARQ feedback disabling for NB-IoT, and FG2-1f, dynamic HARQ feedback disabling for NB-IoT, and a common FG, HARQ feedback disabling for NB-IoT, with components for semi-static and dynamic indication. 
In addition, the following agreement was made regarding signaling details for configuring DCI-based indication.
Agreement
For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific.
FG 2-1a, HARQ feedback disabling for eMTC CE mode B, and FG 2-1e, HARQ feedback disabling for NB-IoT, should include a note capturing that this RRC configuration is UE-specific
Proposal 3:	Include note indicatinating that, “For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific,” for FG 2-1a and FG 2-1e.
For FG 2-3a, we propose confirming the addition of text, “during the initial access stage and in connected mode,” in component 1. to further clarify UE behavior for effective report of GNSS position fix time update to eNB for cases e.g. when UE moves.
Proposal 4: 	Confirm addition, of text indicating component 1 GNSS position fix is reported at least during initial access and while UE is in RRC connected mode in FG 2-3a and FG 2-4a.

The proposed revisions for discussion in RAN1#114 can be found in Table 1.

Proposal 5: 	Adopt the proposed revisions captured in Table 1 regarding UE features for Rel-18 IoT NTN enhancements.

[bookmark: _Ref141885347]Table 1: Proposed revisions to UE feature groups support for Rel-18 IoT NTN


	
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

	2. IoT_NTN_enh
	2-1a
	Semi-static HARQ feedback disabling for eMTC CE mode B
	1. Semi-static: UE gets RRC configuration for disabling HARQ feedback per UE per process

2. Dynamic: UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback

	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1 in CE mode B
Note: this applies to single-TB case

Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible

Note: For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific.
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-1b
	Dynamic HARQ feedback disabling for eMTC CE mode B
	1. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 3 in CE mode B

Note: this applies to single-TB case

FFS: whether to merge 2-1a and 2-1b
FFS: whether to have a separate FG for the combination of FGs 2-1a and 2-1b

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh







	2-1d
	HARQ feedback disabling for eMTC CE mode A
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode A cannot disable HARQ feedback
	[Per UE/Per band]
	No
	No
	Note: HARQ disabling with Option 1 in C mode A

Note: this applies to single-TB case

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-1e
	HARQ feedback disabling for NB-IoT
	1. Semi-static: UE gets RRC configuration for disabling HARQ feedback per UE per process
2. Dynamic: UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback 
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Candidate values: {dynamic, semi-static, dynamic + semi-static}
Note: HARQ disabling with Option 1
Note: this applies to single-TB case
FFS: whether to merge 2-1f and 2-1e
FFS: whether to have a separate FG for the combination of FGs 2-1e and 2-1f
[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
Note: For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific.
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-1f
	Dynamic HARQ feedback disabling for NB-IoT
	1. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback 
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 3 
Note: this applies to single-TB case
[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-2
	Semi-static HARQ feedback disabling for SPS PDSCH for eMTC CE Mode A
	UE reports ACK/NACK for the first SPS PDSCH after activation if enabled, and follow per-process HARQ feedback enabled/disabled configuration otherwise
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE Mode A cannot disable HARQ feedback for SPS PDSCH
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1 in C mode A

FFS: whether to merge 2-1d and 2-2
[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-3a
	[bookmark: _Hlk141883270]GNSS position fix in RRC Connected state for eMTC—triggered 
	1. UE reports GNSS position fix time duration for measurement and validation duration at least [during the initial access stage and in connected mode]
2. [2. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger]
3. UE receives eNB GNSS measurement trigger 
4. UE re-acquires GNSS in RRC Connected state
5. UE re-acquires GNSS position fix within a configured gap
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get triggered GNSS position fix in RRC Connected state
	[Per UE/Per band]
	No 
	No
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]

Note: This applies to non-DRX
	Optional with capability signalling
	2. IoT_NTN_enh

	2. IoT_NTN_enh
	2-3b
	GNSS position fix in RRC Connected state for NB-IoT—triggered
	1. UE reports GNSS position fix time duration for measurement and validation duration at least [during the initial access stage and in connected mode]
2. UE receives eNB GNSS measurement trigger 
3. UE re-acquires GNSS in RRC Connected state
4. 4. UE re-acquires GNSS position fix within a configured gap
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot get triggered GNSS position fix in RRC Connected state

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	[Per UE/Per band]
	No
	No
	Note: This applies to non-DRX

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	2. UE reports GNSS position fix time duration for measurement at least during the initial access stage [and in connected mode]
	[Rel. 18 2-3a]
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	[Per UE/Per band]
	No 
	No
	Note: This applies to non-DRX

FFS: merge 2-4a with 2-3a

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling
	

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	[1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger]
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage [and in connected mode]
	[Rel. 18 2-3b]
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state

[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	[Per UE/Per band]
	No
	No
	Note: This applies to non-DRX
[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]

FFS: merge 2-3b with 2-4b

	Optional with capability signalling
	



Summary
The following proposals are for discussion on UE features for Rel-18 IoT NTN enhancements:
Proposal 1: 	Merge FG 2-1a, semi-static HARQ feedback disabling for eMTC CE mode B, and FG2-1b, dynamic HARQ feedback disabling for eMTC CE mode B, and a common FG, HARQ feedback disabling for eMTC CE mode B, with components for semi-static and dynamic indication.
Proposal 2: 	Merge FG 2-1e, semi-static HARQ feedback disabling for NB-IoT, and FG2-1f, dynamic HARQ feedback disabling for NB-IoT, and a common FG, HARQ feedback disabling for NB-IoT, with components for semi-static and dynamic indication. 
Proposal 3:	Include note indicatinating that, “For the RRC configuration of DCI solution enabling/disabling of HARQ feedback for NB-IoT and LTE-MTC in CE Mode B, the RRC configuration is UE-specific,” for FG 2-1a and FG 2-1e.
Proposal 4: 	Confirm addition, of text indicating component 1 GNSS position fix is reported at least during initial access and while UE is in RRC connected mode in FG 2-3a and FG 2-4a.
Proposal 5: 	Adopt the proposed revisions captured in Table 1 regarding UE features for Rel-18 IoT NTN enhancements.
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