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[bookmark: OLE_LINK37][bookmark: OLE_LINK38]After RAN1#115 discussion, the RAN1 UE features for Rel-18 NR is updated in [1]. This contribution provides our views for the remaining issues for UE features topics B.
Network energy savings
· FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs for periodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Support of single-panel type 1 codebook
9. Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across periodic CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support spatial domain adaptation for periodicCSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}
Component 2 candidate values: {2,3,4}
Component 4 candidate values: SD Type 1: {1, 2, 3 … 32}
SD Type 2: {1, 2, 3 … 32}
Component 5 candidate values: SD Type 1: {8, 16, 24, … 128 }
SD Type 2: {8, 16, 24, … 128 }
Component 6 candidate values: SD Type 1: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
SD Type 2: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 7 candidate value: SD Type 1: {8, 16, 24, …, 248, 256}
SD Type 2: {8, 16, 24, …, 248, 256}
Component 9 candidate values: {2, 3, 4}
Note: Components 6 and 7 are signaled per BC
FFS: different values for joint operation
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting 
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs for semi-persistent CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Support of single-panel type 1 codebook

	FFS
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}
Component 2 candidate values: FFS
Component 3 candidate values: FFS
Component 4 candidate values: {1, 2, 3 … 32}
Component 5 candidate values: {8, 16, 24, … 128}
Component 6 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 7 candidate values: {8, 16, 24, …, 248, 256}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
Note: Components 6 and 7 are signaled per BC
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1b
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS IDs for aperiodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Support of single-panel type 1 codebook
9. Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
 
	FFS
	Yes
	
	UE does not support spatial domain adaptation for aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}
Component 2 candidate values: {2,3,4,5,6,7,8}
Component 3 candidate values FFS
Component 4 candidate values: 
SD Type 1: {1, 2, 3 … 32}
SD Type 2: {1, 2, 3 … 32}
Component 5 candidate values: 
SD Type 1: {8, 16, 24, … 128 }
SD Type 2: {8, 16, 24, … 128 }
Component 6 candidate values: 
SD Type 1: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
SD Type 2: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 7 candidate values: 
SD Type 1: {8, 16, 24, …, 248, 256}
SD Type 2: {8, 16, 24, …, 248, 256}
Note: Components 6 and 7 are signaled per BC
Component 9 candidate values: {2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12}
FFS: different values for joint operation
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset foraperiodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Support of single-panel type 1 codebook
9. Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across periodic CSI report settings with sub-configurations per BWP

	FFS
	Yes
	
	UE does not support power domain adaptation for periodicCSI reporting
	Per band
	No
	No
	N/A
	Component 2 candidate value: {2,3,4}
Component 4 candidate value: {1, 2, 3 … 32}
Component 5 candidate value: {8, 16, 24, … 128 }
Component 6 candidate value: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 7 candidate value: {8, 16, 24, …, 248, 256}
Note: Components 6 and 7 are signaled per BC
Component 9 candidate values: {2, 3, 4}
FFS: different values for joint operation
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI(s) in one SP-CSI report where each CSI corresponds to one sub-configuration.
3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Support of single-panel type 1 codebook
	FFS
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: FFS
Component 2 candidate values: FFS
Component 3 candidate values: {1, 2, 3 … 32}
Component 4 candidate values: {8, 16, 24, … 128 }
Component 5 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 6 candidate values: {8, 16, 24, …, 248, 256}
Note: Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH
Note: Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH
Note: Components 5 and 6 are signaled per BC
	Optional with capability signaling

	42. Netw_Energy_NR 
	42-2b
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for aperiodic CSI reporting 
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI(s) in one CSI report where each CSI corresponds to one sub-configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
8. Support of single-panel type 1 codebook
9. Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across aperiodic CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support power domain adaptation for aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 2 candidate values: {2,3,4,5,6,7,8}
Component 3 candidate values: FFS
Component 4 candidate values: {1, 2, 3 … 32}
Component 5 candidate values: {8, 16, 24, … 128 }
Component 6 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
Component 7 candidate values: {8, 16, 24, …, 248, 256}
Component 9 candidate values: {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
Note: Components 6 and 7 are signaled per BC
FFS: different values for joint operation
	Optional with capability signaling



Comments:
1) For semi-persistent CSI reporting, the candidate values for configured number of sub-configurations and reported CSIs are to be determined. As it was agreed that “Maximum value of Lmax is no larger than 8 for semi-persistent CSI reporting on PUCCH” and “Maximum value of N is no larger than 4 for semi-persistent CSI reporting on PUCCH”, we propose as follows:
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]For 42-1a and 42-2a,
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
2) For aperiodic CSI reporting, the candidate values for reported CSIs are to be determined. The same values as semi-persistent CSI reporting can be used.
· For 42-1b and 42-2b,
· The candidate values for N: 1, 2, 3 and 4.
3) Regarding the prerequisite feature groups, since we are specifically design the NES feature with willingness of supporting deferent values from a legacy CSI report capability, there does not expect strong dependences among these FGs, and components 4)~7) are reported for each of these FGs respectively, so no prerequisite feature groups are needed.
4) Regarding whether to set different values for joint operation, from UE implementation perspective, the newly introduced FG is mainly related to UE capabilities, similar to the one defined in FG 2-33, 2-35 in Rel-15,  about CSI measurement, CSI processing and CSI reporting. The difference between SD/PD only operation and joint operation mainly lays on the implementation at gNB side and configurations (to UE), while the difference for UE would be small, e.g. the supported maximum number of CSI reports per BWP, CPU counting or active resource/antenna ports counting are kept the same among different configurations for adaptation. Therefore, there is no justification to set different candidate values for joint operation. 

Proposal 1: For FG 42-1a/42-2a, 
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
Proposal 2: For FG 42-1b/42-2b, 
· The candidate values for N: 1, 2, 3 and 4.
Proposal 3: For FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b, 
· No prerequisite feature groups are needed.
Proposal 4: For joint operation of SD and PD,
· Remove the FFS in 42-1/42-1b/42-2/42-2b
· Add a note in 42-1/42-1b/42-2/42-2b that same candidate values are used for joint operation of SD and PD, if a UE supports both SD and PD.

NTN Enhancements
FG 44-1 
The following updates were agreed in RAN1#115 for feature group 44-1.
	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 transmit information 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



· Comments: 
1) For the note of applicable band, it is applicable for both satellite and HAPS. Furthermore, as RAN1 has concluded several agreements on the discussion of support for FR2-NTN, FG44-1 should also be applicable for FR2-NTN bands. Thus the square brackets of the Note regarding the applicable bands should be removed.
2) There are some proposals to extend this NTN specific common PUCCH enhancement to TN. We think this is not reasonable considering the whole feature is discussed based on the evaluation in NTN and the common PUCCH coverage issue was identified under NTN simulation assumption.

Proposal 5: The UE feature group of FG 44-1 is updated with purple highlights as following considering the following aspects:
· The UE feature group of FG 44-1 is applicable only for bands in Table 5.2.2-1 and FR2-NTN bands in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104.
	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



FG 44-2 
The following updates were agreed in RAN1#115 for feature group 44-2.
	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
[3. Support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate 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



· Comments: 
1) In RAN1#114 meeting, an agreement of UE reports the max TDW size it can support by fulfilling the phase difference limit requirement was achieved. Considering the large timing drift and Doppler shift in NTN, UE may need to do pre-compensation to keep phase rotation. Thus, we propose to report the max TDW size for NTN UE as a component of FG 44-2, which is different from that used in TN.
2)  For the note of applicable band, similar as FG 44-1, FR2-NTN band should also be captured.

Proposal 6: The UE feature group of FG 44-2 is updated in purple as following considering the above aspects:
	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
3. Report the max TDW size it can support to fulfilling the phase difference limit requirement in NTN.
	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



FG 44-3 
The following updates were agreed in RAN1#115 for feature group 44-3.
	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 assistance information report [to mitigate the timing error] in Multi-RTT positioning 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
	Yes
	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 Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling



Comments:
1) In RAN#4 109 [3], an agreement has been achieved for measurement period and accuracy requirements in network verified UE location as the following: 
	[bookmark: _Hlk150202822]Issue 3-2: Measurement period and accuracy requirements on RTD
Agreement:
· For UE Rx-Tx measurement period requirement, as baseline, the scope does not include measurements across different frequency layers.
· For the core part CR, Nsample = [1].


It is a UE capability, supportedDL-PRS-ProcessingSamples-RRC-CONNECTED, to use only one PRS measurement sample to obtain the UE Rx-Tx time difference measurement in TN. Therefore, the  single sample measurement to obtain the UE Rx-Tx time difference is considered as a UE capability in TN. Therefore, similarly the single sample measurement to determine the UE Rx-Tx time difference should be also captured in the NTN UE location verification feature group, i.e. FG 44-3.
2) Regarding the note to include HAPS operation band, we are not sure whether HAPS can achieve the required positioning accuracy of 5~10km. Therefore, it is proposed not to include HAPS operation bands for FG 44-3.

Proposal 7: The UE feature group of FG 44-3 is updated in purple as following
	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
3. Support of 1 (single sample of PRS resource) to determine the measurement period for UE Rx-Tx time difference. 
	13-4, 13-8
	Yes
	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 Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling



IoT NTN Enhancements
In RAN1#115 meeting, some agreements were made in [4] as a baseline for the IoT NTN UE features. The following working assumption were made.
	Working assumption:
· All Rel. 18 IoT-NTN FGs are of type “per UE”
· The following note is removed from all Rel. 18 IoT-NTN FGs
· [Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
· 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






In this contribution, we will continue to discuss the remaining issues and give an updated list in the Appendix A.
Similar as Rel-17 IoT NTN features, the report granularity of Rel-18 IoT NTN enhancements features should be per UE in order to save UE capability reporting overhead for IoT devices. In addition, we think it’s acceptable to differentiate GSO/NGSO for the whole set of HARQ disabling FGs and set of GNSS operation FGs respectively as compromise. To our understanding, the original intention to introduce FGs of 2-2a/2-2b/2-6a/2-6b is to allow UE reporting separate capability for GSO and NGSO scenarios because several companies think the benefit of HARQ disabling and GNSS operation is not obvious in NGSO scenario. According to the current CR for TS36.331, these FGs are captured as following table. 
	ntn-GNSS-EnhNGSO-Support
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.
	2-2a
/2-2b

	ntn-HarqEnhNGSO-Support
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.
	2-6a
/2-6b-


Based on the RAN2 specification, the FG2-2a/2-2b/2-6a/2-6b are only used when the Rel-17 capability of ntn-Connectivity-EPC-r17 is reported and ntn-ScenarioSupport-r17 is not reported (implying UE support NTN features for both GSO and NGSO).  It is not clear whether the ntn-ScenarioSupport-r17 can be still applicable to Rel-18 FGs of HARQ disabling and GNSS when either GSO or NGSO is reported. For example, if a UE hope to report supporting Rel-17 and Rel-18 IoT NTN feature only in NGSO scenario, is it valid to report ntn-ScenarioSupport-r17=ngso only?   So, we propose to update the definition of FG2-2a/2-2b/2-6a/2-6b as ntn-ScenarioSupport-r17 that UE can report component value of {GSO, NGSO}. If the field is absent, the UE support R18 NTN features for both GSO and NGSO scenario. As the applicability of Rel-18 HARQ/GNSS FGs to GSO/NGSO is separately reported in FG2-2a/2-2b/2-6a/2-6b, the Rel-17 IoT NTN capability of ntn-ScenarioSupport-r17 is not applied to R18 FGs. 
Proposal 8: Update the title of 2-2a/2-2b/2-6a/2-6b as “Scenario for HARQ disabling for eMTC”, “Scenario for HARQ disabling for NB-IoT”, “Scenario for GNSS enhancements for eMTC” and “Scenario for GNSS enhancements for NB-IoT”. The component value can be {gso, ngso}. If the field is absent, UE support HARQ disabling and/or GNSS enhancement for both GSO and NGSO scenario. Clarify in the column of note that ntn-ScenarioSupport-r17 is not applicable to R18 FGs.  
According to the agreement in RAN1#111, UE may perform autonomous GNSS measurement if there is no trigger is received. 
	[bookmark: _Hlk156936254]Agreement
· For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing 


There are two cases UE does not receive the trigger, 1) UE support the aperiodic trigger-based GNSS measurement but eNB does not send the trigger; 2) UE do not report the capability of the aperiodic trigger-based GNSS measurement. The autonomous GNSS position fix can be enabled independently of the support of aperiodic GNSS measurement. Thus, FG 2-3a should not be the prerequisite feature group of FG 2-4a.
The similar comments can be applied to FG 2-4b for NB-IoT.
Proposal 9: FG2-3a (FG2-3b) should not be the prerequisite feature group of FG 2-4a (FG 2-4b).

LTM
· Report granularity for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5
	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

	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 [x] 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 separately limited by component 7 and 8 [x] in FG 23-10-1
	Optional with capability signalling

	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 RAN2 FG for LTM, 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

	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 BC
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	RAN2 FG for LTM,
	Yes
	No
	UE-based TA measurement is not supported 
	Per band
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}
	Optional with capability signalling

	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command 
	Support of TA indication in cell switch command 
	RAN2 FG for LTM,
	Yes
	No
	TA indication in cell switch command is not supported 
	Per band
	No
	No
	n/a
	
	Optional with capability signalling



Comments:
The report granularities for some FGs are still FFS between per band and per BC. For ‘per band’ it means a UE would always support one feature if it is reported to support per band whether the band is in one BC or in other BCs. However the ‘per BC’ can provides sufficient flexibility to support different features in one band in different BCs assumed the same implementation complexity for a UE. For example, a UE with limited processing resources may support LTM in band a in BC a but support DAPS in band a in BC b. In addition, the ‘per BC’ can enable a UE to share its processing capability in single band or in a BC. In this way, a better balance between UE implementation complexity and gNB scheduling flexibility can be achieved.  Therefore, we support ‘per BC’ for the remaining FG 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5. 

Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.

Early PRACH transmission to a candidate cell is one of the options UE can choose to reduce interruption time in LTM procedure. Thus, the basic LTM feature group to be defined in RAN2 can be prerequisite of FG45-5, similar as the prerequisite of FG45-3. After a UE transmits a PRACH to a candidate cell, the UE expects to receive the TA of the target cell in the cell switch command. Thus, FG45-7 should also be prerequisite of FG45-5.  
FG45-5a is an enhanced version of FG45-5 because UE requires additional capability to simultaneously transmit PRACH to candidate cell and other UL in the serving cell. Thus, FG45-5 should be the prerequisite of FG45-5a. 
FG45-6 is another option of early TA acquisition to be configured for LTM and the basic LTM feature group to be defined in RAN2 can be prerequisite.
Although FG45-7 could be used by FG45-5 to acquire TA of target cell, it can also be used by LTE-like RACH-less scheme in LTM. Thus, we propose the basic LTM feature group as prerequisite.
Proposal 11: The prerequisite of FG45-5 are “RAN2 FG for LTM” and FG45-7. The prerequisite of FG45-5a is FG45-5. The prerequisite of FG45-6 and FG45-7 is “RAN2 FG for LTM”.

The capabilities in Rel-17 to limit the maximum number of MAC-CE  joint or separate DL/UL TCI states across all serving cells are referred to component-5 in FG 23-1-1 and component-7/8 in FG 23-10-1, which are specified. In order to share the processing capability for serving cells and candidate cells, the number of MAC-CE activated joint or separate DL/UL TCI states for all serving cells should also be limited to that in Rel-17.  

Proposal 12:  Update the notes in FG 45-3a and 45-4a,
· FG 45-3a 
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

· FG 45-4a
Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings’ cells is separately limited by component 7 and 8 in FG 23-10-1

Conclusion
This contribution provides our views on the remaining issues for UE features topics B with the proposals summarized as follows:
For NR network energy savings, our views are summarized as follows:
Proposal 1: For FG 42-1a/42-2a, 
· The candidate values for L: 2, 3, 4, 5, 6, 7 and 8.
· The candidate values for N: 1, 2, 3 and 4.
Proposal 2: For FG 42-1b/42-2b, 
· The candidate values for N: 1, 2, 3 and 4.
Proposal 3: For FG 42-1/42-1a/42-1b/42-2/42-2a/42-2b, 
· No prerequisite feature groups are needed.
Proposal 4: For joint operation of SD and PD,
· Remove the FFS in 42-1/42-1b/42-2/42-2b
· Add a note in 42-1/42-1b/42-2/42-2b that same candidate values are used for joint operation of SD and PD, if a UE supports both SD and PD.

For NR NTN enhancements, our views are summarized as follows:
Proposal 5: The UE feature group of FG 44-1 is updated with purple highlights as following considering the following aspects:
· The UE feature group of FG 44-1 is applicable only for bands in Table 5.2.2-1 and FR2-NTN bands in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104.
	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



Proposal 6: The UE feature group of FG 44-2 is updated in purple as following considering the above aspects:
	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
3. Report the max TDW size it can support to fulfilling the phase difference limit requirement in NTN.
	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



Proposal 7: The UE feature group of FG 44-3 is updated in purple as following
	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
3. Support of 1 (single sample of PRS resource) to determine the measurement period for UE Rx-Tx time difference. 
	13-4, 13-8
	Yes
	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 Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling



For IoT NTN enhancements, our views are summarized as follows:
Proposal 8: Update the title of 2-2a/2-2b/2-6a/2-6b as “Scenario for HARQ disabling for eMTC”, “Scenario for HARQ disabling for NB-IoT”, “Scenario for GNSS enhancements for eMTC” and “Scenario for GNSS enhancements for NB-IoT”. The component value can be {gso, ngso}. If the field is absent, UE support HARQ disabling and/or GNSS enhancement for both GSO and NGSO scenario. Clarify in the column of note that ntn-ScenarioSupport-r17 is not applicable to R18 FGs.  
Proposal 9: FG2-3a (FG2-3b) should not be the prerequisite feature group of FG 2-4a (FG 2-4b).

For NR LTM, our views are summarized as follows:
Proposal 10: Support ‘per BC’ for FGs 45-1/1a, 45-2, 45-3/3a, 45-4/4a, 45-5.
Proposal 11: The prerequisite of FG45-5 are “RAN2 FG for LTM” and FG45-7. The prerequisite of FG45-5a is FG45-5. The prerequisite of FG45-6 and FG45-7 is “RAN2 FG for LTM”.
Proposal 12:  Update the notes in FG 45-3a and 45-4a,
· FG 45-3a 
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

· FG 45-4a
Note: The maximum number of MAC-CE activated DL/UL TCI states across all servings’ cells is separately limited by component 7 and 8 in FG 23-10-1
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Appendix A
Proposed revision for RAN1 UE features list for IoT NTN enhancement after RAN1#115 in [4].
	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
	[Per UE/Per band]
	No 
	No
	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
	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
	[Per UE/Per band]
	No 
	No
	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
	2-1c-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
	[Per UE/Per band]
	No 
	No
	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
	2-1a-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: 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: 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: 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
	2-1d-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
	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
	2-1d-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: 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
	2-2
	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: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling

	2. IoT_NTN_enh
	2-2a
	Scenario for HARQ disabling for eMTC
	Support of NGSO or GSO 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
	Component value: {gso, ngso}

Note: if the field is absent, both GSO and NGSO are supported
Note: ntn-ScenarioSupport-r17 is not applicable.
	Optional with capability signaling

	2. IoT_NTN_enh
	2-2b
	Scenario for HARQ disabling for NB-IoT
	Support of NGSO or GSO 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
	Component value: {gso, ngso}

Note: if the field is absent, both GSO and NGSO are supported
Note: ntn-ScenarioSupport-r17 is not applicable.
	Optional with capability signaling

	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: 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
	2-1f-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
	[Per UE/Per band]
	No 
	No
	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 2-1b, Rel-18 2-1e-1, 2-1f-1 
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in single TB case
	[Per UE/Per band]
	No 
	No
	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
	2-1e-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: 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: 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 2-1b,
Rel-18 2-1e-2, 2-1f-2
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	[Per UE/Per band]
	No 
	No
	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
	2-3a
	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
	[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 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
	[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
	2-5a
	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
	[Per UE/Per band]
	No 
	No
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	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
	[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 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
	[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
	2-5b
	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
	[Per UE/Per band]
	No 
	No
	[Note: RAN1 kindly asks RAN2 to design signalling such that GSO/NGSO differentiation is possible]
	Optional with capability signalling

	2. IoT_NTN_enh
	2-6a
	Scenario for GNSS enhancements for eMTC
	Support of NGSO or GSO 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
	Component value: {gso, ngso}

Note: if the field is absent, both GSO and NGSO are supported
Note: ntn-ScenarioSupport-r17 is not applicable.
	Optional with capability signaling

	2. IoT_NTN_enh
	2-6b
	Scenario for GNSS enhancements for NB-IoT
	Support of NGSO or GSO 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
	Component value: {gso, ngso}

Note: if the field is absent, both GSO and NGSO are supported
Note: ntn-ScenarioSupport-r17 is not applicable.
	Optional with capability signaling




