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1 [bookmark: _Ref5850594]Introduction
In RAN1#113, the following was agreed as a baseline for the IOT NTN UE features:

Agreement: Introduce the following new FGs
	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
2. 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
	Candidate values: {dynamic, semi-static, dynamic + semi-static}
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 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
	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



Proposal: Introduce the following new FG
	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
2. 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]
	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



Agreement: Introduce the following new FGs
	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
	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 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



Agreement: Introduce the following new FGs
	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. 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
	2-4b
	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


In this contribution we present our views on remaining issues for IOT NTN UE featuers

2 UE features for IOT NTN
2.1 HARQ disabling – eMTC 

We propose the following changes on top of the previous version (red font removed for clarity, track changes used for additions):
· We propose to have a separate capability for multi-TB in CE mode A and CE mode B.
· We propose to have a separate capability for semistatic + dynamic (Option 1 + option 3)
· All capabilities are “per band” and with GSO/NGSO differentiation to ensure availability of IODT opportunities

	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
2. 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 band[Per UE/Per band]
	No 
	No
	Candidate values: {dynamic, semi-static, dynamic + semi-static}
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 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 band[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
	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 band[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
	2-1x
	Simultaneous semi-static + dynamic HARQ feedback disabling for eMTC CE mode B
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
2. 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 band
	No
	No
	Note: HARQ disabling with Option 1 + Option 3 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
	2-1y
	HARQ disabling for multi-TB in CE mode B
	1. UE is configured simultaneously with multi-TB and with dynamic or semistatic or dynamic+semistatic HARQ disabling in CE mode B
	(2-1a or 2-1b or 2-1e) and [multi-TB CE mode A]
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback and be configured with multi-TB simultaneously
	Per band
	No
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1z
	HARQ disabling for multi-TB in CE mode A
	1. UE is configured simultaneously with multi-TB and with dynamic or semistatic or dynamic+semistatic HARQ disabling in CE mode A
	2-1d and [multi-TB CE mode A]
	Yes
	N/A
	Release 18 eMTC UE with CE mode A cannot disable HARQ feedback and be configured with multi-TB simultaneously
	Per band
	No
	No
	
	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 band[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


2.2 HARQ disabling – NB-IoT
The same proposals for eMTC can be also applied to NB-IoT as shown below:

	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
2. 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 band[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]
	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 band[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
	2-1x’
	Simultaneous semi-static + dynamic HARQ feedback disabling for NB-IoT
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
2. 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 band
	No
	No
	Note: HARQ disabling with Option 1 + 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
	2-1y’
	HARQ disabling with multi-TB
	1. UE is configured simultaneously with multi-TB and with dynamic or semistatic or dynamic+semistatic HARQ disabling in CE mode A
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE  cannot disable HARQ feedback and be configured with multi-TB simultaneously
	Per band
	No
	No
	
	Optional with capability signalling




2.3 GNSS – eMTC
In RAN1#113, the following was agreed:
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.



Therefore, we propose to add a new capability to capture the above.
Additionally, we propose to make all features per band and with GSO/NGSO differentiation, and to solve the yellow part as shown below.

	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
	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]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 at least during the initial access stage [and in connected mode]
	Rel. 17 2-1[Rel. 18 2-3a]
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	Per band[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 transmission in a duration after original GNSS validity duration expires for eMTC
	TBD (pending RAN1 agrements)
	Rel. 17 2-1
	
	
	TBD (pending RAN1 agrements)
	Per band
	No
	No
	
	Optional with capability signaling





2.4 GNSS – NB-IoT

The same changes proposed for eMTC can also be applied to NB-IoT as follows:



	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. 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
	2-4b
	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. 17 2-1b[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

	2. IoT_NTN_enh
	2-5b
	UL transmission in a duration after original GNSS validity duration expires for NB-IoT
	TBD (pending RAN1 agrements)
	Rel. 17 2-1b
	
	
	TBD (pending RAN1 agrements)
	Per band
	No
	No
	
	Optional with capability signaling






3 Conclusion

Proposal: Adopt the changes to the UE feature list from Section 2.
