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1. Introduction
In this contribution, we discuss the remaining issues on UE features for Rel-18 Mobility enhancements, Rel-18 IoT NTN enhancements on top of the previously agreed UE feature list in [1].

2. [bookmark: _Ref494794648]UE features for R18 Mobility Enhancements
FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a

After RAN1-115 based on the previously agreed UE feature list [1], the remaining issues on the FGs for inter-cell beam management is the UE capability reporting granularity.

If the UE processing capability for measurement and reporting is shared among multiple CCs, the maximum supported number of reported candidate cells will be limited by total number of CCs. If the reporting granularity is “per band”, the reported value may be underestimating the actual capability. If the reporting capability is “per BC”, the 

[bookmark: _Ref146817238]Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.

FG45-3/45-3a

FG45-3 specifies the UE capability for TCI state management for Rel-18 LTM. Reporting granularity for FG45-3, FG45-3a should be “per BC”. In components 4 and 5 in FG45-3, LTM TCI-state using SSB as QCL source RS before cell switch should be supported as baseline and LTM TCI-state using TRS as QCL source RS before cell switch should be supported as separated UE capability according to the RAN1 agreement shown below. On the other hand, allowing the indicated TCI-state using SSB as QCL source RS in cell switch command to receive PDCCH/PDSCH after cell switch is a new QCL rule and a new FG should be introduced.

	Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability




Proposal 2: The reporting granularity is “per BC” for FG45-3 and FG45-3a.
[bookmark: _Ref146817256]Proposal 3: Introduce FG 45-3b and FG45-3c, as defined in Table 1 below.

Table 1 Introduce separate capability for SSB and TRS as QCL source RS
	45. NR_Mob_enh2
	45-3b
	LTM beam indication in cell switch command with TCI states using SSB as QCL source RS 
	1. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch

	
	Yes
	No
	UE does not support LTM beam indication with TCI states using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-3c
	LTM TCI states using TRS as QCL source RS before cell switch
	1. Support LTM TCI-state using TRS as QCL source RS before cell switch
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS before cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling




FG45-5

In RAN1 #115 meeting, it has been agreed in CR R1-2308711 that the Cell indicator is newly introduced in the PDCCH order DCI 1_0, indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise. As we know, the Cell Indicator in DCI 1_0 points to the cell index carried inside the ltm-CandidateId. Therefore, if the UE does not receive this RRC configuration, it cannot understand the content of PDCCH order DCI 1_0. Therefore, we believe that 45-1 should be a prerequisite feature for 45-5.

In addition, RAN1 had already agreed that for PDCCH ordered RACH, RAR is not needed, the TA value of candidate cell is indicated in cell switch command. Therefore, if the UE does not support 45-7, it cannot support PDCCH ordered RACH as well. We believe that 45-7 should also be a prerequisite feature for 45-5.


[bookmark: _Ref146830027]Proposal 4: Update FG 45-5, as shown in Table 2 below.

Table 2 Prerequisites for FG45-5 should be FG45-1 and FG45-7
	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 and 45-7
	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




FG45-5a

In RAN1 #114 meeting, it has been agreed on the way of UL power allocation when the UE is capable to simultaneous/parallel transmissions.
	Agreement
1. If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:
0. A PRACH transmission to a LTM candidate cell has the highest priority for power allocation.
Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.





Whether UE can support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range depends on whether the candidate cell, relative to the serving cell, is in intra-band or inter-band. Therefore, per band reporting is not applicable for UE to  report the UE capability of simultaneous/parallel transmissions of PRACH, it can only be used to refer to the target band where the candidate cell is located or refer to the source band where the serving cell is located. We prefer to use the “Per band pair” reporting method, allowing the UE to report capability for each combination of “target band for RACH transmission + band under UE’s current band” separately. 

In addition, if the UE does not support 45-5, it cannot support 45-5a as well, so we think that 45-5 should also be a prerequisite feature for 45-5a.

[bookmark: _Ref146830035]Proposal 5: Update FG 45-5a, as shown in Table 3 below.

Table 3 Reporting granularity for  FG45-5a
	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)
	FFS45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
[Per band pair] (between the target band for RACH transmission and band under UE’s current band combo) per band combination
	No
	No
	n/a
	
	Optional with capability signalling





3. UE features for R18 IoT NTN Enhancements
In RAN#98e [2], the revised WID on IoT NTN enhancements has been endorsed for Release 18. This contribution aims to discuss the remaining aspects of Rel-18 IoT NTN. 

In RAN1#115, a working assumption was made as follows [3]

Working assumption: 
1. All Rel. 18 IoT-NTN FGs are of type “per UE”
1. The following note is removed from all Rel. 18 IoT-NTN FGs
1. [Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
1. The following new FGs/rows are introduced 

	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 
	Per UE
	No
	No
	
	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
	Per UE
	No
	No
	
	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 
	Per UE
	No
	No
	
	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 
	Per UE
	No
	No
	
	Optional with capability signaling




RAN2 has specified the following UE capabilities in TS 36.306 V18.0.0 (2024-12)   (E-UTRA); User Equipment (UE) radio access capabilities (Release 18)
4.3.38.30 ntn-HarqEnhNGSO-Support-r18
This field indicates whether the UL and DL HARQ process enhancements that are indicated as supported are applicable in NGSO scenarios for UE indicating support of GSO and NGSO scenarios. If this field is not included, the UL and DL HARQ process enhancements that are indicated as supported are not applicable in NGSO scenario. This field is only applicable if the UE supports at least one of ntn-RRC-HarqDisableSingleTB-r18, ntn-OverriddenHarqDisableSingleTB-r18, ntn-DCI-HarqDisableSingleTB-r18, ntn-RRC-HarqDisableMultiTB-r18, ntn-OverriddenHarqDisableMultiTB-r18, ntn-DCI-HarqDisableMultiTB-r18, ntn-RRC-HarqDisableSingleTB-CE-ModeA-r18, ntn-RRC-HarqDisableSingleTB-CE-ModeB-r18, ntn-OverriddenHarqDisableSingleTB-CE-ModeB-r18, ntn-DCI-HarqDisableSingleTB-CE-ModeB-r18, ntn-RRC-HarqDisableMultiTB-CE-ModeA-r18, ntn-RRC-HarqDisableMultiTB-CE-ModeB-r18, ntn-OverriddenHarqDisableMultiTB-CE-ModeB-r18, ntn-DCI-HarqDisableMultiTB-CE-ModeB-r18 and ntn-UplinkHarq-ModeB-r18.


4.3.38.34 ntn-GNSS-EnhNGSO-Support-r18
This field indicates whether the GNSS measurement enhancements in RRC_CONNECTED that are indicated as supported are applicable in NGSO scenario for UE indicating support of GSO and NGSO scenarios. If this field is not included, the GNSS measurement enhancements in RRC_CONNECTED that are indicated as supported are not applicable in NGSO scenario. This field is only applicable if the UE supports at least one of ntn-Triggered-GNSS-Fix-r18, ntn-Autonomous-GNSS-Fix-r18 and ntn-UplinkTxExtension-r18.


These fields indicate:
1. whether the UL and DL HARQ process enhancements that are indicated as supported are applicable in NGSO scenarios for UE indicating support of GSO and NGSO scenarios.
1. whether the GNSS measurement enhancements in RRC_CONNECTED that are indicated as supported are applicable in NGSO scenario for UE indicating support of GSO and NGSO scenarios


Observation 1: No further involvement in RAN2 is needed and RAN1 can confirm the working assumption.

Proposal 6: Confirm Working Assumption made at RAN1#115 for Rel-18 IoT NTN




4. Conclusion
In summary, we have the following proposals for Rel-18 Mobility enhancements:
Proposal 1: The reporting granularity is “per BC” for FG45-1, FG45-1a, FG45-2, FG45-4, FG45-4a.
Proposal 2: The reporting granularity is “per BC” for FG45-3 and FG45-3a.
Proposal 3: Introduce FG 45-3b and FG45-3c, as defined in Table 1 below.
Table 1 Introduce separate capability for SSB and TRS as QCL source RS
	45. NR_Mob_enh2
	45-3b
	LTM beam indication in cell switch command with TCI states using SSB as QCL source RS 
	1. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch

	
	Yes
	No
	UE does not support LTM beam indication with TCI states using SSB as QCL source RS for PDCCH and PDSCH reception after cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-3c
	LTM TCI states using TRS as QCL source RS before cell switch
	1. Support LTM TCI-state using TRS as QCL source RS before cell switch
	
	Yes
	No
	UE does not support LTM TCI-state using TRS as QCL source RS before cell switch
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling



Proposal 4: Update FG 45-5, as shown in Table 2 below.
Table 2 Prerequisites for FG45-5 should be FG45-1 and FG45-7
	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 and 45-7
	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



Proposal 5: Update FG 45-5a, as shown in Table 3 below.
Table 3 Reporting granularity for  FG45-5a
	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)
	FFS45-5
	Yes
	No
	Support of RACH-based early TA acquisition with simultaneous transmission is not supported
	[Per band]
[Per band pair] (between the target band for RACH transmission and band under UE’s current band combo) per band combination
	No
	No
	n/a
	
	Optional with capability signalling




In summary, we have the following observations and proposals for Rel-18 IoT NTN enhancements:

Observation 1: No further involvement in RAN2 is needed and RAN1 can confirm the working assumption.

Proposal 6: Confirm Working Assumption made at RAN1#115 for Rel-18 IoT NTN
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