[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]3GPP TSG RAN WG1 #116	                                               R1-2400354
Athens, Greece, February 26th – March 1st, 2024

Source:	ZTE
Title:	Discussion on UE features for Rel-18 Topic-B
Agenda Item:	8.12.6
Document for:    Discussion
1. [bookmark: _Ref18181]Introduction
[bookmark: _Ref54269283]The latest version of UE features list for LTE and NR are provided in [1] and [2]. In this contribution, our views on some features are elaborated with corresponding updates.
1. Discussion on UE feature for NES
In RAN1#115 meeting, the components of FG42-1/42-1a/42-1b/42-2/42-2a/42-2b have been settled down. However, there is no consensus on the candidate values for N and the ‘prerequisite feature set’.
2.1 Candidate values of N
For semi-persistent CSI reports and aperiodic CSI reports, the same candidate values of N can be used. And the maximum candidate value of N can refer to the maximum value of Lmax of periodic CSI report, which is 4. The minimum candidate value of N should be 1 to support single CSI sub-report.
Proposal 1: The candidate values of N for SP-CSI report and AP-CSI report are {1,2,3,4}.
2.2 Prerequisite feature groups
The following FG 23-7-1 is the ‘Basic Features of CSI Enhancement for Multi-TRP’, which is introduced in R17.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	23. NR_FeMIMO
	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1
2, Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
3. CSI report mode selection of mode 1 with X=0 and/or mode 2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a)  Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis
b) Maximum total number of CMRs for NCJT measurement
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
5. Supported codebook modes for NCJT CSI
	


The FG 23-7-1 is also about CSI enhancement, which does not set a ‘Prerequisite feature groups’. Given this, for FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b, the ‘Prerequisite feature groups’ doesn’t need, either.
Proposal 2: ‘Prerequisite feature groups’ is not needed for FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b.
1. Discussion on UE feature for LTM
In RAN#102 meeting, revised WID on Further NR mobility enhancements was approved [3]. In subsequent section, we share our views on the remaining issues of the UE features for Rel-18 NR mobility enhancements.
3.1 L1 enhancements for inter-cell beam management
A list of UE features (45-1/1a/2/3/3a/4/4a) are developed for Rel-18 L1 enhancements for inter-cell beam management, and then we will share our views on these features as follows:
· Regarding per band or per BC, we prefer to define these capability signaling as per band, rather than per BC. On the one hand, considering that band combination will complicate the UE capability signaling of the entire LTM while per band will leave more spare and flexibility for the implementation. On the other hand, we don’t also identify a strong need to limit a certain band combination to use one of these UE capability signaling.
· For the note in FG 45-3a, the maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1.
· For the note in FG 45-4a, the maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
3.2 Timing advance management to reduce latency 
A list of UE features (45-5/5a) are developed for Rel-18 Timing advance management to reduce latency, and then we will share our views for these features, as below:
· For FG 45-5, we think that TA acquisition should be performed on which candidate cell depends on L1 based measurement and reporting. Thus, we prefer to set FG 45-1 or FG 45-1a as prerequisite for 45-5.
· For FG 45-5a, this UE capability signaling is per band and same consideration as other signalings in section 3.1. and support FG 45-5 as prerequisite for 45-5a.
Proposal 4: For FG 45-5/5a ‘TA acquisition related FGs’, the proposed modification in red as shown in Table 2 should be supported.

1. Discussion on UE feature for IoT-NTN
As listed in  Table 1, the prerequisite [Rel. 18 2-3a] and [Rel. 18 2-3b] should be removed from FG 2-4a and FG2-4b, respectively. The triggered method and autonomous method can work independently. It is not preferred to couple the two methods when defining FGs.
Moreover, for multi-TB scheduling, RAN1 has achieved following agreement in RAN1#115. Therefore, the UE behavior on monitoring NPDCCH is same as that for DCI direct indication. No enhancement on the NPDCCH monitoring for DCI-based overridden indication. As a result, component 2 of FG 2-1g-2 should be removed as listed in Table 1.
	Agreement
When multiple TBs are scheduled by a single DCI:
· For Option 1 + Option 3 DCI based overridden mechanism, when DCI indicates HARQ feedback enabled, then the NB-IoT UE always wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH.


In conclusion, the updates on UE features for IoT-NTN can be found in Table 3.
Proposal 5: The updates on the UE features for IoT-NTN listed in Table 3 should be supported. 
1. Discussion on UE feature for NR-NTN
As listed in  Table 3, for FG 44-1, it’s preferred to remove the bracket of the note. The feature of PUCCH repetition on common PUCCH resource is designed for R18 NTN to mitigate the large path loss. For legacy TN, no coverage issue was identified and no enhancement on common PUCCH was discussed. Therefore, it is preferred to restrict this FG to NTN.
Proposal 6 The updates on the UE features for NR-NTN listed in Table 4 should be supported. 



	
	



[bookmark: _Ref159165502][bookmark: _Ref159165551]Table 1 UE features on L1 enhancements for inter-cell beam management for Rel-18 LTM
	45. NR_Mob_enh2
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement  
5. Maximum number of LTM CSI report configs
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values: 
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Component 5 candidate values: 
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter- frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency L1-RSRP measurement
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra- and inter-frequency L1-RSRP measurement
	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Yes
	No
	UE does not support inter-frequency L1 measurement and reports for Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values: 
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of always including the current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not always include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling


	45. NR_Mob_enh2
	45-3
	Beam indication with joint DL/UL LTM TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Supported QCL source RS in the LTM TCI-stateconfiguration
5. Maximum number of configured joint LTM TCI state(s) across candidate cells
6. Maximum number of configured cells for joint LTM TCI states 
	23-1-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Beam indication with joint DL/UL LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate values: {SSB, TRS, both}

Component 5 candidate values: {8, 16, 24, 32, …, 1024}

Component 6 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signalling

	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Supported QCL source RS for MAC-CE activated joint LTM TCI states
2. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
3. Maximum number of MAC-CE activated joint LTM TCI states across candidate cells and serving cells
	45-3
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: {SSB, TRS, both}

Component 2 candidate values for K: {1,2,3,4,…,15,16}

Component 3 candidate values: {1,2,3,4,8,16,32}

Note: The maximum number of MAC-CE activated joint TCI states across all servings cells is limited by component [5] in FG 23-1-1

	Optional with capability signalling

	45. NR_Mob_enh2
	45-4
	Beam indication with separate DL/UL LTM TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) per candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Supported QCL source RS in the LTM TCI-state configuration 
7. Maximum number of configured separate DL LTM TCI state(s) across candidate cells
8. Maximum number of configured separate UL LTM TCI state(s) across candidate cells
9. Maximum number of configured cells for separate DL/UL LTM TCI states 
	23-10-1, RAN2 FG for LTM
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values: {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate values: {SSB, TRS, both}

Component 7 candidate values: {8, 16, 24, 32, …, 1024}

Component 8 candidate values: {4, 8, 12, 16, …, 512}

Component 9 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL LTM TCI states
	1. Supported QCL source RS for MAC-CE activated DL/UL LTM TCI states
2. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell
3. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell
4. Maximum number of MAC-CE activated DL TCI states across all candidate cells and serving cells
5. Maximum number of MAC-CE activated UL TCI states across all candidate cells and serving cells
	45-4
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: {SSB, TRS, both}

Component 2 candidate values: {1, 2,3,4,5,6,7,8}

Component 3 candidate values: {1, 2,3,4,5,6,7,8}

Component 4 candidate values: {1,2,4,8,16}

Component 5 candidate values: {1,2,4,8,16}

Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings cells is limited by component [7][8] in FG 23-10-1
	Optional with capability signalling



Table 2 UE features on timing advance management to reduce latency for Rel-18 LTM.
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. Maximum number of candidate cells for TA acquisition based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE 
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Support of dropping the serving cell UL to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-1 or  45-1a
	Yes
	No
	RACH-based early TA acquisition is not supported
	Per band
	No
	No
	n/a
	Component 1 candidate values {1,2,3,4,5,6,7,8}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-5a
	RACH-based early TA acquisition with simultaneous transmission
	Support of simultaneous transmission to handle the overlap between UL transmission on serving cell(s) and PRACH on candidate cell(s)
	FFS 45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
	No
	No
	n/a
	
	Optional with capability signalling



Table 3 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
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	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
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1b-1
	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 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
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	Optional with capability signalling

	2. IoT_NTN_enh
	2-1c-1
	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
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	Optional with capability signalling

	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
	WA: Per UE
	No 
	No
	Note: this applies to multi-TB case
	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
	WA: Per UE
	No 
	No
	Note: this applies to multi-TB case
	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
	WA: Per UE
	No 
	No
	Note: this applies to multi-TB case
	Optional with capability signalling

	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
	WA: Per UE
	No
	No
	Note: this applies to single-TB case
	Optional with capability signalling

	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
	WA: Per UE
	No
	No
	Note: this applies to multi-TB case
	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
	WA: Per UE
	No 
	No
	
	Optional with capability signalling

	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
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	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 disabling HARQ feedback 
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in single TB case
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	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 2-1b, Rel-18 2-1e-1, 2-1f-1 
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in single TB case
	WA: Per UE
	No 
	No
	Note: this applies to single-TB case
	Optional with capability signalling

	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
	WA: Per UE
	No 
	No
	Note: this applies to multi-TB case
	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
	WA: Per UE
	No 
	No
	Note: this applies to multi-TB case
	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 2-1b,
Rel-18 2-1e-2, 2-1f-2
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	WA: Per UE
	No 
	No
	Note: this applies to multi-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 at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete 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
	N/A
	Release 18 eMTC UE cannot get triggered GNSS position fix in RRC Connected state
	WA: Per UE
	No 
	No
	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 via RRCConnectionReestablishmentComplete 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
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	WA: 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  at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB 
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
	N/A
	Release 18 NB-IoT UE cannot get triggered GNSS position fix in RRC Connected state
	WA: Per UE
	No
	No
	Note: This applies to non-DRX
	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 via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS 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
	WA: Per UE
	No
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-5a
	UL transmission extension after original validity duration expires for eMTC
	1. UE is allowed to transmit UL in a duration X after original GNSS validity duration expires without GNSS re-acquisition when enabled by the network
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get UL extension in RRC Connected state
	WA: Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-5b
	UL transmission extension after original validity duration expires for NB-IoT
	1. UE is allowed to transmit UL in a duration X after original GNSS validity duration expires without GNSS re-acquisition when enabled by the network
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot get UL extension in RRC Connected state
	WA: Per UE
	No 
	No
	
	Optional with capability signalling

	2. IoT_NTN_enh
	2-2a
	NGSO for HARQ disabling for eMTC
	Support of NGSO for HARQ disabling for eMTC
	At least one of 2-1a-1
2-1b-1
2-1c-1
2-1a-2
2-1b-2
2-1c-2
2-1d-1
2-1d-2
2-2
	Yes
	N/A
	NGSO is not supported for HARQ disabling for eMTC 
	WA: Per UE
	No
	No
	This row/FG is a WA
	Optional with capability signaling

	2. IoT_NTN_enh
	2-2b
	NGSO for HARQ disabling for NB-IoT
	Support of NGSO for HARQ disabling for NB-IoT
	At least one of 2-1e-1
2-1f-1
2-1g-1
2-1e-2
2-1f-2
2-1g-2
	Yes
	N/A
	NGSO is not supported for HARQ disabling for NB-IoT
	WA: Per UE
	No
	No
	This row/FG is a WA
	Optional with capability signaling

	2. IoT_NTN_enh
	2-6a
	NGSO for GNSS enhancements for eMTC
	Support of NGSO for GNSS enhancements for eMTC
	At least one of 2-3a, 2-4a, 2-5a
	Yes
	N/A
	NGSO for GNSS enhancements for eMTC is not supported 
	WA: Per UE
	No
	No
	This row/FG is a WA
	Optional with capability signaling

	2. IoT_NTN_enh
	2-6b
	NGSO for GNSS enhancements for NB-IoT
	Support of NGSO for GNSS enhancements for NB-IoT
	At least one of 2-3b, 2-4b, 2-5b
	Yes
	N/A
	NGSO for GNSS enhancements for NB-IoT is not supported 
	WA: Per UE
	No
	No
	This row/FG is a WA
	Optional with capability signaling





[bookmark: _Ref159165599]Table 4 UE features for Rel-18 NR-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

	44. NR_NTN_enh
	44-1
	PUCCH repetition on common PUCCH resource
	1. Support repetition transmission of PUCCH for Msg4 HARQ-ACK on common PUCCH resource (i.e., PUCCH resource before dedicated configuration is provided)
2. Support receiving repetition factor in system information
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI scheduling Msg4 PDSCH
4. Support Msg3 to report capability for PUCCH Msg4 HARQ-ACK repetition
5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration
6. Support of RSRP threshold for Msg4 HARQ-ACK repetition on common PUCCH resources
	
	Yes
	No
	UE does not support PUCCH repetition for common PUCCH resources
	Per Band
	N/A
	N/A
	N/A
	A UE that includes [RAN2 parameter name] in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling

	44. NR_NTN_enh
	44-2
	NTN DMRS bundling enhancement for PUSCH
	1. Support of DM-RS bundling for PUSCH over consecutive slots
2. Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit
	At least one of {30-4a/b/c}, 26-1
	Yes
	No
	UE does not support DM-RS bundling enhancement for PUSCH in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling

	44. NR_NTN_enh
	44-3
	UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN
	1. Support UE Rx-Tx time difference and UE Rx-Tx time difference offset measurement and report for Multi-RTT positioning with single satellite in NTN
2. Support of reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period
	13-4, 13-8
	No
	No
	UE does not support Multi-RTT positioning with single satellite in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 

Need for location server to know if the feature is supported
	Optional with capability signaling




1. Conclusion
In this contribution, the UE features for NES, LTE, IoT-NTN, and NR-NTN are discussed with following proposals.
Proposal 1: The candidate values of N for SP-CSI report and AP-CSI report are {1,2,3,4}.
Proposal 2: ‘Prerequisite feature groups’ is not needed for FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b.
Proposal 3: For FG 45-1/1a/2/3/3a/4/4a ‘L1 enhancements for inter-cell beam management’, the proposed modification in red as shown in Table 1 should be supported.
Proposal 4: For FG 45-5/5a ‘TA acquisition related FGs’, the proposed modification in red as shown in Table 2  should be supported.
Proposal 5: The updates on the UE features for IoT-NTN listed in Table 3 should be supported. 
Proposal 6 The updates on the UE features for NR-NTN listed in Table 4 should be supported. 
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