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In RAN#113, the preliminary UE features for IoT NTN including HARQ disabling and improved GNSS operation are provided in [1]. In this contribution, we address the remaining issues and give an updated list in the Appendix A.
Discussion
UE features for HARQ disabling
For FG 2-1f (Dynamic HARQ feedback disabling for NB-IoT) in [1], the component of “UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback” contains both “DCI indication to directly indicate” and “DCI indication to override RRC configuration”. While DCI direct indication of HARQ feedback enable/disable can work independently, especially considering the different scheduling restriction when the semi-static HARQ feedback disabled process is dynamically enabled. We propose to divide the FG 2-1f into two FGs, i.e. FG 2-1f and FG 2-1g. FG 2-1f should only contain directly indication. In addition, a separate FG 2-1g is needed, which is a combination of FGs 2-1e and 2-1f for override RRC configuration. And FGs 2-1e and 2-1f could be the prerequisite for FG 2-1g.
As for the FFS in FG 2-1e, since both RRC configuration (Option 1) and DCI indication (Option 3) for disabling HARQ feedback can work independently, we think that the FFS to merge the FG 2-1f and FG 2-1e should be removed. 
Same changes should be applied for FG2-1b (Dynamic HARQ feedback disabling for eMTC CE mode B).
Proposal 1: FG 2-1f (2-1b) should only contain directly indication and a separate FG for the combination of FGs 2-1e (2-1a) and 2-1f (2-1b) for override RRC configuration is needed.
For the FFS in FG 2-2, we think that both FG 2-1d and FG 2-2 can work independently. It is not necessary to merge them.
Proposal 2: Keep the FG 2-1d and FG 2-2 and remove the FFS in FG 2-2.

Similar as Rel-17 IoT NTN features, the report granularity of Rel-18 IoT NTN enhancements features should be per UE in order to save UE capability reporting overhead for IoT devices. 
As for the Note of “RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible”, we think that there is no difference in UE implementation between GSO and NGSO. So, it’s no need to differentiate GSO/NGSO. UE knows the operating platform and can determine not to support HARQ disabling when it thinks there is no benefit of such feature in NGSO.
Proposal 3: All the UE features should be “per UE” and there is no need to differentiate GSO/NGSO.

UE features for GNSS position fix during RRC Connected
The FFS in FG 2-4a and FG 2-4b proposes to study whether to merge the autonomous GNSS position fix in RRC Connected state and triggered GNSS position fix in RRC Connected state. In our view, the use cases of the autonomous GNSS position fix in RRC Connected state is different from those of the triggered GNSS position fix in RRC Connected state. So, it’s better to separate the two FGs.
Proposal 4: Remove the description of FFS in FG 2-4a and FG 2-4b.

In RAN1#110bis-e meet, the following agreements have been achieved:
	Agreement 
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 
In connected mode, UE may report GNSS validation duration with MAC CE.


Based on above agreements, the report of GNSS position fix time duration and GNSS validity duration are separate functions and should be split into two components. For GNSS position fix time, it is only agreed to be reported during initial access stage for now. Meanwhile, in our companion paper [IoTNTN02], we also think allows UE to update GNSS position fix time duration in RRC CONNECTED is also beneficial. For GNSS validity duration, it has been supported in Rel-17 to report using msg5 at initial access stage. In Rel-18 UE features, the component should only include GNSS validity duration with MAC in connected mode.
Proposal 5: Split the 1st component of FG2-3a and FG2-3b into two components. One component is for GNSS position fix time duration for measurement in initial access stage and [connected mode]. The other component is GNSS validation duration report with MAC in connected mode. 

In RAN1#110 meeting, the following agreement has been achieved: 
	Agreement 
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 


It can be observed that the first point of the fourth column in FG 2-4a explains the condition for the UE to  re-acquire GNSS autonomously. So, it is an essential component for FG 2-4a. While for the second point of the fourth column in FG 2-4a, we think the report of measurement gap duration can be in initial access or connected. We can copy the same sentence from 2-3a. Both aperiodic triggered scheme and autonomous scheme can share the same report value. 
In addition, we think FG 2-3a and FG 2-4a should be independent. The prerequisite feature group of FG 2-4a should be Rel. 17 2-1 instead of Rel. 18 2-3a.
The similar comments can be applied for NB-IoT FG 2-4b.
[bookmark: _Hlk141863916]Proposal 6: Keep the first point in component of 2-4a and 2-4b. 
Proposal 7: Copy the description about UE report of the fourth column in FG 2-3a and FG 2-3b to FG2-4a and FG 2-4b.
Proposal 8: The prerequisite feature group of FG 2-4a and FG 2-4b should be Rel. 17 2-1 and Rel. 17 2-1b instead of Rel. 18 2-3a and Rel. 18 2-3b.

In RAN1#113 meeting, the following agreement has been achieved [2].
	[bookmark: _Hlk141377879]Agreement
From RAN1 perspective, at least for the case when frequency error and timing error are within frequency and timing error requirements with legacy closed loop time correction, UL transmission can be allowed in a duration X after original GNSS validity duration expires without GNSS re-acquisition.
RAN1 will decide further details of the above.


It can be observed that UE should support UL extension in a duration after original GNSS validity duration expires without GNSS re-acquisition. We propose to define two FGs (FG 2-5a and FG 2-5b) of UL extension after original GNSS validity expires for eMTC and NB-IoT respectively. 
Proposal 9: Add new FGs of UL extension after original GNSS validity duration expires without GNSS re-acquisition for eMTC and NB-IoT respectively.

Conclusions
According to the above discussions, we have the following proposals:

Proposal 1: FG 2-1f (2-1b) should only contain directly indication and a separate FG for the combination of FGs 2-1e (2-1a) and 2-1f (2-1b) for override RRC configuration is needed.
Proposal 2: Keep the FG 2-1d and FG 2-2 and remove the FFS in FG 2-2.
Proposal 3: All the UE features should be “per UE” and there is no need to differentiate GSO/NGSO.
Proposal 4: Remove the description of FFS in FG 2-4a and FG 2-4b.
Proposal 5: Split the 1st component of FG2-3a and FG2-3b into two components. One component is for GNSS position fix time duration for measurement in initial access stage and [connected mode]. The other component is GNSS validation duration report with MAC in connected mode. 
Proposal 6: Keep the first point in component of 2-4a and 2-4b. 
Proposal 7: Copy the description about UE report of the fourth column in FG 2-3a and FG 2-3b to FG2-4a and FG 2-4b.
Proposal 8: The prerequisite feature group of FG 2-4a and FG 2-4b should be Rel. 17 2-1 and Rel. 17 2-1b instead of Rel. 18 2-3a and Rel. 18 2-3b.
Proposal 9: Add new FGs of UL extension after original GNSS validity duration expires without GNSS re-acquisition for eMTC and NB-IoT respectively.
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Appendix A
Proposed revision in red for RAN1 UE features list for Rel-18 LTE after RAN1#113 in [1].
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	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
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	2. IoT_NTN_enh
	2-1a
	Semi-static HARQ feedback disabling for eMTC CE mode B
	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 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]
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1b
	Dynamic HARQ feedback disabling by DCI-based direct indication 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
	2-1c
	Dynamic HARQ feedback disabling by DCI-based overridden indication for eMTC CE mode B
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
	 Rel. 18 2-1a and Rel. 18 2-1b
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback
	Per UE
	No 
	No
	Note: HARQ disabling with Option 1 + Option 3 in CE mode B

Note: this applies to single-TB case

	Optional with capability signalling

	2. IoT_NTN_enh
	2-1d
	Semi-static 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
	2-2
	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
	2-1e
	Semi-static HARQ feedback disabling for NB-IoT
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process 
	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 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]
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1f
	Dynamic HARQ feedback disabling by DCI-based direct indication 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
	2-1g
	Dynamic HARQ feedback disabling by DCI-based overridden indication for NB-IoT
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
	Rel. 18 2-1e and Rel. 18 2-1f
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback
	Per UE
	No 
	No
	Note: HARQ disabling with Option 1 + Option 3 

Note: this applies to single-TB case

	Optional with capability signalling

	2. IoT_NTN_enh
	2-3a
	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. UE receives eNB GNSS measurement trigger 
3. UE re-acquires GNSS in RRC Connected state
4. UE re-acquires GNSS position fix within a configured gap
5. UE reports validity duration with MAC CE in connected mode

	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
	2-4a
	GNSS position fix in RRC Connected state for eMTC—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 and validation duration at least during the initial access stage and in connected mode
3. UE reports validity duration with MAC CE in connected mode

	[Rel. 18 2-3a]
Rel. 17 2-1
	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
	2-5a
	UL extension after original validity duration expires for eMTC
	1. UE continues UL transmission in a duration X after original GNSS validity duration expires without GNSS re-acquisition
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get UL extension in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX

	Optional with capability signalling

	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 in [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. UE re-acquires GNSS position fix within a configured gap
5. UE reports validity duration with MAC CE in connected mode
	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
	2-4b
	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 and validation duration at least during the initial access stage and in connected mode
3. UE reports validity duration with MAC CE in connected mode
	[Rel. 18 2-3b]
Rel. 17 2-1b
	
	
	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

	2. IoT_NTN_enh
	2-5b
	UL extension after original validity duration expires for NB-IoT
	1. UE continues UL transmission in a duration X after original GNSS validity duration expires without GNSS re-acquisition
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot get UL extension in RRC Connected state
	Per UE
	No 
	No
	Note: This applies to non-DRX

	Optional with capability signalling



