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1 Introduction
[bookmark: _Hlk145277988]This contribution discusses remaining issues for UE features on NES, NR-NTN and NCR.

2 UE features for NES

FG 42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b
- Regarding FFS: different values for joint operation in Note
The remaining issue is how to determine values for joint operation. For joint operation of SD and PD adaptation, RAN1 had made agreement to support joint operation for NES in RAN1#113. And, UE can have different capability values for each SD and PD adaptation. In this regard, even if UE supports both capabilities, there will be ambiguity on UE capability for joint operation, because UE can have different capabilities between SD and PD adaptation. Therefore, we propose to define new independent UE feature for joint operation of SD and PD adaptation for P/SP/AP CSI reporting.
Proposal 1: Define new UE feature of joint operation of SD and PD adaptation.
- Regarding FFS in Prerequisite feature groups
FG2-33 and FG2-35 can be reused for all FGs related to SD and PD adaptation as baseline. Hence we suggest to include FG2-33 and FG2-35 as prerequisite feature groups of all FGs related to SD and PD adaptation.
Proposal 2: For all FGs related to SD and PD adaptation, add FG2-33 and FG2-35 as prerequisite feature groups.
- Regarding Component 9
Regarding the component 9 in FGs, it is clear that the value is for each report type, and this is associated with UE capability defined in FG2-35. The value of component 9 will be used instead of the values for component 1 and 2 in FG2-35, when CSI reporting with sub-configuration for SD and PD adaptation is configured. In case of UE is configured with Rel-18 NES CSI report and legacy CSI report, to be clear the intention of component 9, we propose to add Note in FG42-1, FG42-1b, FG42-2 and FG42-2b.
Proposal 3: Add a note in FG42-1, FG42-1b, FG42-2 and FG42-2b that ‘Note: Component 9 is used instead of the values in FG2-35 when CSI report configuration includes the corresponding Rel-18 CSI report configuration’.
- Regarding Component 4, 5, 6, and 7
In terms of components related to maximum number of simultaneous NZP-CSI-RS resource and maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC or in active BWPs across all CCs, it is still unclear how to determine maximum value and how to count number of simultaneous NZP-CSI-RS resource and CSI-RS ports per CC or in active BWPs across all CCs not only when both Rel-18 CSI report and legacy CSI report are configured but also when different types of adaptations or CSI reporting are configured on each CCs and/or each active BWPs in a CC. First, to count NZP-CSI-RS resource and CSI-RS ports, it would be reasonable to count all NZP-CSI-RS resource and CSI-RS ports for legacy reporting settings, Rel-18 reporting settings across all reporting types and all types of adaptation similar as component 9 of FG42-1, 42-1b, 42-2, 42-2b. 
Proposal 4: Add a note in all FGs that ‘Note: for the purpose of component-4, 5, 6 and 7 calculation: NZP-CSI-RS resource and CSI-RS ports are counted for legacy reporting settings, Rel-18 reporting settings across all reporting types and all types of adaptation similar as component 9 of FG42-1, 42-1b, 42-2, 42-2b’.
Regarding to determine maximum value of components, we propose to use one value for all these FGs. It would be straightforward way to inherit the philosophy applied for FG2-33 which is a legacy counterpart of FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b.
Proposal 5: Add a note in all FGs that ‘Note: The UE shall declare the same value for maximum number of simultaneous NZP-CSI-RS resource and maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC or in active BWPs across all CCs in FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b’.
- Aspects to be newly considered
Additionally, there are still ambiguity on how to count the number of CSI report(s) processed by UE simultaneously per CC or across all CCs. It is related to how many CSI reports can be processed simultaneously, and the number of CSI report(s) processed by UE simultaneously are defined in FG2-35. During Rel-18 NES discussion, to calculate the occupied number of CPUs, each CSI report corresponding to sub-configuration is counted as legacy CSI report. In this regard, the CSI report(s) corresponding to sub-configuration should be counted for legacy UE capability in FG2-35. And, the total number of CSI report(s) processed by UE simultaneously per CC or across all CCs should not be larger than the value of FG2-35. Therefore, we propose to add new components and note in FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b as follow:
· UE can process Y CSI report(s) simultaneously in a CC. CSI reports corresponds to sub-configurations.
· Candidate values: {from 1 to 8} 
· UE can process X CSI report(s) simultaneously across all CCs. CSI reports corresponds to sub-configurations.
· Candidate values: {from 5 to 32} 
· Note: Maximum number of CPUs is reported in FG 2-35.
Proposal 6: Define new components and note for the maximum number of CPUs in FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b.
· UE can process Y CSI report(s) simultaneously in a CC. CSI reports corresponds to sub-configurations.
· Candidate values: {from 1 to 8} 
· UE can process X CSI report(s) simultaneously across all CCs. CSI reports corresponds to sub-configurations.
· Candidate values: {from 5 to 32} 
· Note: Maximum number of CPUs is reported in FG 2-35.
The new mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot has been introduced for Rel-18 NES. The new UE feature should be introduced to reflect mixed codebook combination in a slot. Therefore, we suggest to add additional new FG42-X to indicate the UE supports mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot.
Proposal 7: Define new UE feature to indicate the UE supports mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot.

3 UE features for NR-NTN

FG 44-1
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	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
	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



The remaining issue is whether this feature applies to both TN and NTN in [1]. While it is understood that FG 44-1 can be applied to TN without any modifications, it should be noted that the enhancement is not targeted for TN within the NTN WID. If certain operators desire this feature for their networks, then we are willing to accept. However, if there is no such demand, it would be premature to discuss this matter at present. We can further address this issue during the Rel-19 TEI scope if necessary.

Proposal 8: Confirm the following note in 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

4 UE features for NR NCR

FG 43-5
It was agreed in RAN1#110b-e that, default NCR capability is TDM transmission of UL on the C-link and on the backhaul link (BH-link), while the NCR may support simultaneous UL transmission on the C-link and on the backhaul link subject to NCR capability (FG 43-5). For the latter case, how to allocate the NCR power among the two UL transmissions needs to be considered and requires an additional NCR capability. 
Although an NCR implementation based on separate PA / power resource / RF front end for NCR-MT and NCR-Fwd is straightforward, it is not a cost-efficient solution, as UL transmission (and even DL reception) by NCR-MT is an infrequent event that is used only for control signaling (and not for any data transmission). An alternative NCR implementation can use a shared PA / power resource / RF front end for both NCR-MT and NCR-Fwd with basic power sharing capability.
Therefore, an additional component can be introduced for FG 43-5 that indicates: 
· [bookmark: _Hlk131644257]Type-1: the NCR is not subject to a joint power limit across the C-link and BH-link (e.g., using separate PAs / RF front end for the C-link and BH-link), or 
· [bookmark: _Hlk131644303]Type-2: the NCR is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited, or 
· Type-3: the NCR is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited (e.g., transmit only C-link when power limited). 
It is noted that:
· From RAN4 perspective, Type-2 and Type-3 NCRs, that correspond to a shared PA / RF front end, are feasible; and
· Type-2 and Type-3 NCRs do not require any power control for NCR-Fwd, in line with the NCR WID. 

Proposal 9: Introduce a new component in FG 43-5 to indicate the supported method of UL power allocation / sharing between the C-link and the backhaul link.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	43-5
	Simultaneous UL transmission of backhaul link and C-link

	1. Simultaneous UL transmission of backhaul link and C-link
2. Power allocation/sharing between C-link and B-link of an NCR
	43-1
	NCR only supports TDMed UL transmission of C-link and backhaul link
	Component 2 candidate values: {Type 1, Type 2, Type 3}
Note 1:
For Type 1, NCR is not subject to a joint power limit across the C-link and BH-link. 
For Type 2, is subject to a joint power limit across the C-link and BH-link and supports power sharing when power limited.
For Type 3, is subject to a joint power limit across the C-link and BH-link and does not support power sharing when power limited. 

Note 2: 
Type 2 and Type 3 do not require power control for NCR-Fwd.
	Optional with capability signaling



5 [bookmark: _GoBack]Conclusion 
In this contribution, we discussed remaining issues for UE features on NES, NR-NTN, and NCR, and proposals are as following:

For NES,
Proposal 1: Define new UE feature of joint operation of SD and PD adaptation.
Proposal 2: For all FGs related to SD and PD adaptation, add FG2-33 and FG2-35 as prerequisite feature groups.
Proposal 3: Add a note in FG42-1, FG42-1b, FG42-2 and FG42-2b that ‘Note: Component 9 is used instead of the values in FG2-35 when CSI report configuration includes the corresponding Rel-18 CSI report configuration’.
Proposal 4: Add a note in all FGs that ‘Note: for the purpose of component-4, 5, 6 and 7 calculation: NZP-CSI-RS resource and CSI-RS ports are counted for legacy reporting settings, Rel-18 reporting settings across all reporting types and all types of adaptation similar as component 9 of FG42-1, 42-1b, 42-2, 42-2b’.
Proposal 5: Add a note in all FGs that ‘Note: The UE shall declare the same value for maximum number of simultaneous NZP-CSI-RS resource and maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC or in active BWPs across all CCs in FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b’.
Proposal 6: Define new components and note for the maximum number of CPUs in FG42-1, 42-1a, 42-1b, 42-2, 42-2a, 42-2b.
Proposal 7: Define new UE feature to indicate the UE supports mixed codebook combination {Type 1 Single Panel, Type 1 Multi Panel, Null} in a slot.

For NR-NTN,
Proposal 8: Confirm the following note in 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

For NCR, 
Proposal 9: Introduce a new component in FG 43-5 to indicate the supported method of UL power allocation / sharing between the C-link and the backhaul link.
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