Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 #114-bis	R1-2310967
Chicago, USA, November 13th – 17th, 2023 

Agenda Item:	8.16.13
Source:	Ericsson
Title:	On UE features for IoT NTN enhancements
Document for:	Discussion, Decision

1	Introduction
The Rel-18 “WID on IoT NTN enhancements” [1] has been concluded from a RAN1 perspective, whereas the UE feature list is still under discussion. In this contribution we provide our views on the RAN1 UE features list for both NB-IoT and LTE-MTC using as reference the latest version of UE feature list [2]. 
[bookmark: _Ref178064866]2	Discussion
2.1	Disabling of HARQ feedback for LTE-MTC
Below we discuss the RAN1 UE feature list on “Disabling HARQ feedback for LTE-MTC” as endorsed in [2].
2.1.1	FGs associated to CE Mode B for Single TB Grant
	2. IoT_NTN_enh
	2-1a-1
	Semi-static HARQ feedback disabling for eMTC CE mode B in single TB case
	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 in single TB case
	[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-1
	[bookmark: _Hlk149211727]Dynamic HARQ feedback disabling by DCI-based direct indication for eMTC CE mode B in single TB case
	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 in single TB case
	[Per UE/Per band]
	No 
	No
	[bookmark: _Hlk149212671]Note: HARQ disabling with Option 3 in CE mode B

Note: this applies to single-TB case

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-1
	[bookmark: _Hlk149211779]Dynamic HARQ feedback disabling by DCI-based overridden indication for eMTC CE mode B in single TB case
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
	Rel.17 2-1, 
Rel-18 2-1a-1, 2-1b-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback in single TB case
	[Per UE/per band]
	No 
	No
	[bookmark: _Hlk149212826]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



[bookmark: _Hlk149212036]For FG 2-1a-1 (Semi-static HARQ feedback disabling for eMTC CE mode B), FG 2-1b-1 (Dynamic HARQ feedback disabling by DCI-based direct indication for eMTC CE mode B), and FG 2-1c-1 (Dynamic HARQ feedback disabling by DCI-based overridden indication for eMTC CE mode B) there are two comebacks:
· [bookmark: _Hlk139621459][Per UE/Per band]
· [Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]

[bookmark: _Toc149474694]For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1 and the FFS on “[Per UE/Per band]”. The FGs can be “Per UE” since the feature is NTN specific.
[bookmark: _Toc149474695][bookmark: _Hlk139622408]For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1 and the “[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]”. In our view, since the feature has been equipped with the ability of Enabling/Disabling HARQ feedback using a semi-statically based switching or a dynamic-based switching or a combination of both, then the motivation of decoupling the feature per satellite orbit in principle does not seem to be relevant (i.e., the trade-off between Enabling/Disabling HARQ feedback for a given satellite orbit can be achieved through the Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit). 
[bookmark: _Toc149474704]For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1:
· [bookmark: _Toc149474705][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474706][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474707]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
· [bookmark: _Toc149474708]In FG 2-1a-1: Note: HARQ disabling with Option 1 in CE mode B
· [bookmark: _Toc149474709]In FG 2-1b-1: Note: HARQ disabling with Option 3 in CE mode B
· [bookmark: _Toc149474710]In FG 2-1c-1: Note: HARQ disabling with Option 1 + Option 3 in CE mode B
2.1.2	FGs associated to CE Mode B for Multi-TB Grant
	2. IoT_NTN_enh
	2-1a-2
	Semi-static HARQ feedback disabling for eMTC CE mode B in multi TB case
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
	Rel-16 1-11,
Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1 in CE mode B

Note: this applies to multi-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-2
	Dynamic HARQ feedback disabling by DCI-based direct indication for eMTC CE mode B in multi TB case
	1. UE receives DCI indication to directly indicate / override RRC configuration for disabling HARQ feedback
	Rel-16 1-11,
Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 3 in CE mode B

Note: this applies to multi-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
	2-1c-2
	Dynamic HARQ feedback disabling by DCI-based overridden indication for eMTC CE mode B in multi TB case
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
	Rel-16 1-11,
Rel.17 2-1, 
Rel-18 2-1a-2, 2-1b-2
	Yes
	N/A
	Release 18 eMTC UE with CE mode B cannot disable HARQ feedback in multi TB case
	[Per UE/per band]
	No 
	No
	Note: HARQ disabling with Option 1 + Option 3 in CE mode B

Note: this applies to multi-TB case
 
[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling



[bookmark: _Toc149474711]For FG 2-1a-2, FG 2-1b-2, and FG 2-1c-2:
· [bookmark: _Toc149474712][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474713][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474714]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
· [bookmark: _Toc149474715]In FG 2-1a-2: Note: HARQ disabling with Option 1 in CE mode B
· [bookmark: _Toc149474716]In FG 2-1b-2: Note: HARQ disabling with Option 3 in CE mode B
· [bookmark: _Toc149474717]In FG 2-1c-2: Note: HARQ disabling with Option 1 + Option 3 in CE mode B
2.1.3	FGs associated to CE Mode A for Single TB Grant
	2. IoT_NTN_enh
	2-1d-1
	Semi-static HARQ feedback disabling for eMTC CE mode A in single TB case
	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 in single TB case
	[Per UE/Per band]
	No
	No
	[bookmark: _Hlk149215558]Note: HARQ disabling with Option 1 in CE 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

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




[bookmark: _Toc149474718]For FG 2-1d-1, and FG 2-2:
· [bookmark: _Toc149474719][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474720][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474721]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” in FG 2-1d-1 and FG 2-2 is not defined in the document and no document is being cited either.
· [bookmark: _Toc149474722]In FG 2-1d-1: Note: HARQ disabling with Option 1 in CE mode A
· [bookmark: _Toc149474723]In FG 2-2: Note: HARQ disabling with Option 1 in C mode A (There is indeed a typo “C mode A” should be “CE mode A”)
2.1.4 FGs associated to CE Mode A for Multi-TB Grant
	2. IoT_NTN_enh
	2-1d-2
	Semi-static HARQ feedback disabling for eMTC CE mode A in multi TB case
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process
	Rel-16 1-10,
Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE with CE mode A cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No
	No
	Note: HARQ disabling with Option 1 in CE mode A

Note: this applies to multi-TB case

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



[bookmark: _Toc149474724]For FG 2-1d-2:
· [bookmark: _Toc149474725][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474726][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474727]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Note” as to avoid confusions/misunderstandings, especially because “Option 1” is not defined in the document and no document is being cited either.
· [bookmark: _Toc149474728]In FG 2-1d-2: Note: HARQ disabling with Option 1 in CE mode A
2.2	Disabling of HARQ	feedback for NB-IoT
Below we discuss the RAN1 UE feature list on “Disabling HARQ feedback for NB-IoT” as endorsed in [2].
2.2.1	FGs associated to NB-IoT for Single-TB grant
	2. IoT_NTN_enh
	2-1e-1
	Semi-static HARQ feedback disabling for NB-IoT in single TB case
	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 in single TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1

Note: this applies to single-TB case

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-1
	Dynamic HARQ feedback disabling by DCI-based direct indication for NB-IoT in single TB case
	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 in single TB case
	[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-1
	Dynamic HARQ feedback disabling by DCI-based overridden indication for NB-IoT in single TB case
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
2. For single TB scheduled by single DCI, UE follows NPDCCH monitoring behavior for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI
	Rel. 17 2-1, Rel-18 2-1e-1, 2-1f-1 
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in single TB case
	[Per UE/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



[bookmark: _Toc149474729]For FG 2-1e-1, FG 2-1f-1, and FG 2-1g-1:
· [bookmark: _Toc149474730][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474731][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474732]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
· [bookmark: _Toc149474733]In FG 2-1e-1: Note: HARQ disabling with Option 1
· [bookmark: _Toc149474734]In FG 2-1f-1: Note: HARQ disabling with Option 3
· [bookmark: _Toc149474735]In FG 2-1g-1: Note: HARQ disabling with Option 1 + Option 3
2.2.2	FGs associated to NB-IoT for Multi-TB grant
	2. IoT_NTN_enh
	2-1e-2
	Semi-static HARQ feedback disabling for NB-IoT in multi TB case
	1. UE gets RRC configuration for disabling HARQ feedback per UE per process 
	At least one of {Rel-16 2-6, 2-7},
Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1

Note: this applies to multi-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
	2-1f-2
	Dynamic HARQ feedback disabling by DCI-based direct indication for NB-IoT in multi TB case
	1. UE receives DCI indication to directly indicate for disabling HARQ feedback 
	At least one of {Rel-16 2-6, 2-7},
Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 3 

Note: this applies to multi-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-2
	Dynamic HARQ feedback disabling by DCI-based overridden indication for NB-IoT in multi TB case
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
2. For single TB scheduled by single DCI, UE follows NPDCCH monitoring behavior for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI
	At least one of {Rel-16 2-6, 2-7},
Rel. 17 2-1,
Rel-18 2-1e-2, 2-1f-2
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	Note: HARQ disabling with Option 1 + Option 3 

Note: this applies to multi-TB case

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



[bookmark: _Toc149474736]For FG 2-1e-2, FG 2-1f-2, and FG 2-1g-2:
· [bookmark: _Toc149474737][Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
· [bookmark: _Toc149474738][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
· [bookmark: _Toc149474739]Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
· [bookmark: _Toc149474740]In FG 2-1e-2: Note: HARQ disabling with Option 1
· [bookmark: _Toc149474741]In FG 2-1f-2: Note: HARQ disabling with Option 3
· [bookmark: _Toc149474742]In FG 2-1g-2: Note: HARQ disabling with Option 1 + Option 3



2.3	GNSS reacquisition for LTE-MTC
We now share our views on the following RAN1 UE feature list for improved GNSS operations for LTE-MTC as endorsed in [2].
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported

	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 at least during the initial access stage [and in connected mode] via RRCConnectionReestablishmentComplete, RRCConnectionReestablishmentComplete-NB and RRCConnectionReconfigurationComplete for HO case 
2. UE receives eNB GNSS measurement trigger 
4. UE re-acquires GNSS position fix within a configured gap
5. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	Rel. 17 2-1
	Yes

	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] via RRCConnectionReestablishmentComplete, RRCConnectionReestablishmentComplete-NB and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes



	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

	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

	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


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



For FG 2-3a and FG 2-4a, there are a few remaining issues:
· [Per UE/Per band]
· Is Rel. 18 2-3a a pre-requisite for 2-4a?
· [Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]

[bookmark: _Toc149474696]Rel.18 2-3a and Rel.18 2-4a are complementary mechanisms: 2-3a allows the network to trigger a UE to perform a GNSS reacquisition when needed regardless of the UE’s remaining GNSS validity duration. 2-4a allows a UE to perform GNSS reacquisition when the network has not triggered it using 2-3a and its GNSS validity duration has ended. Therefore, 2-3a is a pre-requisite of 2-4a.
[bookmark: _Toc149474697]It was discussed in RAN1 whether a UE can ignore the GNSS reacquisition trigger command sent by the network but it was not agreed. If 2-3a is not adopted as a pre-requisite, a UE will be able to ignore the GNSS trigger sent by the network which was never agreed in RAN1.
We put forth the following proposal.
[bookmark: _Toc149474743]For the comebacks on FG 2-3a and FG 2-4a:
· [bookmark: _Toc149474744][Per UE/Per band]: The FGs can be “Per UE” as the feature is NTN-specific and there is no strong justification to support differentiation at the “Per band” level.
· [bookmark: _Toc149474745][Rel-18 2-3a pre-requisite for 2-4a?]: Yes, because both features are complementary and in line with RAN1 agreements.  
· [bookmark: _Toc149474746][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: There is no need to support GSO/NGSO differentiation as GNSS reacquisition is applicable to all UEs regardless of constellation type. 
2.4	GNSS reacquisition for NB-IoT
We share our views on the following RAN1 UE feature list for improved GNSS operations for NB-IoT as endorsed in [2].
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported

	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  at least during the initial access stage [and in connected mode] via RRCConnectionReestablishmentComplete, RRCConnectionReestablishmentComplete-NB and RRCConnectionReconfigurationComplete for HO case
2. UE receives eNB GNSS measurement trigger 
4. UE re-acquires GNSS position fix within a configured gap
5. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	Rel. 17 2-1b
	Yes

	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] via RRCConnectionReestablishmentComplete, RRCConnectionReestablishmentComplete-NB and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b] Rel. 17 2-1b
	



	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

	N/A
	Release 18 NB-IoT UE cannot get triggered GNSS position fix in RRC Connected state


	[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

	N/A
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state


	[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



For FG 2-3b and FG 2-4b, there are a few remaining issues:
· [Per UE/Per band]
· Is Rel. 18 2-3b a pre-requisite for 2-4b?
· [Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]

[bookmark: _Toc149474698]Rel.18 2-3b and Rel.18 2-4b are complementary mechanisms: 2-3b allows the network to trigger a UE to perform a GNSS reacquisition when needed regardless of the UE’s remaining GNSS validity duration. 2-4b allows a UE to perform GNSS reacquisition when the network has not triggered it using 2-3b and its GNSS validity duration has ended. Therefore, 2-3b is a pre-requisite of 2-4b.
[bookmark: _Toc149474699]It was discussed in RAN1 whether a UE can ignore the GNSS reacquisition trigger command sent by the network but it was not agreed. If 2-3b is not supported as a pre-requisite, a UE will be able to ignore the GNSS trigger sent by the network which was never agreed in RAN1.
We put forth the following proposal.
[bookmark: _Toc149474747]For the comebacks on FG 2-3b and FG 2-4b:
· [bookmark: _Toc149474748][Per UE/Per band]: The FGs can be “Per UE” as the feature is NTN-specific and there is no strong justification to support differentiation at the “Per band” level.
· [bookmark: _Toc149474749][Rel-18 2-3b pre-requisite for 2-4b?]: Yes, because both features are complementary and in line with RAN1 agreements.
· [bookmark: _Toc149474750][Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: There is no need to support GSO/NGSO differentiation as GNSS reacquisition is applicable to all UEs regardless of constellation type. 
3	Conclusion 
Based on the discussion in the previous section we made the following observations:
Observation 1	For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1 and the FFS on “[Per UE/Per band]”. The FGs can be “Per UE” since the feature is NTN specific.
Observation 2	For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1 and the “[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]”. In our view, since the feature has been equipped with the ability of Enabling/Disabling HARQ feedback using a semi-statically based switching or a dynamic-based switching or a combination of both, then the motivation of decoupling the feature per satellite orbit in principle does not seem to be relevant (i.e., the trade-off between Enabling/Disabling HARQ feedback for a given satellite orbit can be achieved through the Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit).
Observation 3	Rel.18 2-3a and Rel.18 2-4a are complementary mechanisms: 2-3a allows the network to trigger a UE to perform a GNSS reacquisition when needed regardless of the UE’s remaining GNSS validity duration. 2-4a allows a UE to perform GNSS reacquisition when the network has not triggered it using 2-3a and its GNSS validity duration has ended. Therefore, 2-3a is a pre-requisite of 2-4a.
Observation 4	It was discussed in RAN1 whether a UE can ignore the GNSS reacquisition trigger command sent by the network but it was not agreed. If 2-3a is not adopted as a pre-requisite, a UE will be able to ignore the GNSS trigger sent by the network which was never agreed in RAN1.
Observation 5	Rel.18 2-3b and Rel.18 2-4b are complementary mechanisms: 2-3b allows the network to trigger a UE to perform a GNSS reacquisition when needed regardless of the UE’s remaining GNSS validity duration. 2-4b allows a UE to perform GNSS reacquisition when the network has not triggered it using 2-3b and its GNSS validity duration has ended. Therefore, 2-3b is a pre-requisite of 2-4b.
Observation 6	It was discussed in RAN1 whether a UE can ignore the GNSS reacquisition trigger command sent by the network but it was not agreed. If 2-3b is not supported as a pre-requisite, a UE will be able to ignore the GNSS trigger sent by the network which was never agreed in RAN1.

Based on the discussion in the previous sections we propose the following:

Proposal 1	For FG 2-1a-1, FG 2-1b-1, and FG 2-1c-1:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
o	In FG 2-1a-1: Note: HARQ disabling with Option 1 in CE mode B
o	In FG 2-1b-1: Note: HARQ disabling with Option 3 in CE mode B
o	In FG 2-1c-1: Note: HARQ disabling with Option 1 + Option 3 in CE mode B
Proposal 2	For FG 2-1a-2, FG 2-1b-2, and FG 2-1c-2:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
o	In FG 2-1a-2: Note: HARQ disabling with Option 1 in CE mode B
o	In FG 2-1b-2: Note: HARQ disabling with Option 3 in CE mode B
o	In FG 2-1c-2: Note: HARQ disabling with Option 1 + Option 3 in CE mode B
Proposal 3	For FG 2-1d-1, and FG 2-2:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” in FG 2-1d-1 and FG 2-2 is not defined in the document and no document is being cited either.
o	In FG 2-1d-1: Note: HARQ disabling with Option 1 in CE mode A
o	In FG 2-2: Note: HARQ disabling with Option 1 in C mode A (There is indeed a typo “C mode A” should be “CE mode A”)
Proposal 4	For FG 2-1d-2:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Note” as to avoid confusions/misunderstandings, especially because “Option 1” is not defined in the document and no document is being cited either.
o	In FG 2-1d-2: Note: HARQ disabling with Option 1 in CE mode A
Proposal 5	For FG 2-1e-1, FG 2-1f-1, and FG 2-1g-1:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
o	In FG 2-1e-1: Note: HARQ disabling with Option 1
o	In FG 2-1f-1: Note: HARQ disabling with Option 3
o	In FG 2-1g-1: Note: HARQ disabling with Option 1 + Option 3
Proposal 6	For FG 2-1e-2, FG 2-1f-2, and FG 2-1g-2:
	[Per UE/Per band]: The FGs can be “Per UE” since the feature is NTN specific.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: No signalling for GSO/NGSO differentiation seems to be needed.  Allowing or not “disabling HARQ feedback” should be done through the introduced Enabling/Disabling switching solutions per-se rather than through introducing additional signalling for allowing or not the use of disabling HARQ feedback for a given satellite orbit.
	Now that UE Feature List has become more stable and well described, RAN1 can consider deleting the following “Notes” as to avoid confusions/misunderstandings, especially because “Option 1” nor “Option 3” are defined in the document and do not cite any document either.
o	In FG 2-1e-2: Note: HARQ disabling with Option 1
o	In FG 2-1f-2: Note: HARQ disabling with Option 3
o	In FG 2-1g-2: Note: HARQ disabling with Option 1 + Option 3
Proposal 7	For the comebacks on FG 2-3a and FG 2-4a:
	[Per UE/Per band]: The FGs can be “Per UE” as the feature is NTN-specific and there is no strong justification to support differentiation at the “Per band” level.
	[Rel-18 2-3a pre-requisite for 2-4a?]: Yes, because both features are complementary and in line with RAN1 agreements.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: There is no need to support GSO/NGSO differentiation as GNSS reacquisition is applicable to all UEs regardless of constellation type.
Proposal 8	For the comebacks on FG 2-3b and FG 2-4b:
	[Per UE/Per band]: The FGs can be “Per UE” as the feature is NTN-specific and there is no strong justification to support differentiation at the “Per band” level.
	[Rel-18 2-3b pre-requisite for 2-4b?]: Yes, because both features are complementary and in line with RAN1 agreements.
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]: There is no need to support GSO/NGSO differentiation as GNSS reacquisition is applicable to all UEs regardless of constellation type.
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