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1. Introduction
In [1], RAN1 UE features list for Rel-18 NR was updated based on RAN1#116bis discussion. This contribution provides our views on UE features for NES.

2. Discussion
· Prerequisite FG
One remaining FFS point is to decide prerequisite FG for NES FGs. Prerequisite FG doesn’t seem to be needed for FGs related to periodic or aperiodic CSI reporting, since FG 2-32 for periodic or aperiodic CSI reporting is a mandatory Rel-15 FG. On the other hand, considering that semi-persistent CSI reporting is an optional Rel-15 FG, prerequisite FG for FGs related to semi-persistent CSI reporting can be corresponding FG defined for periodic or aperiodic CSI reporting for NES. Similarly, as FG 2-35 is a mandatory Rel-15 FG, prerequisite of FGs 42-8 and 42-9 might not be needed.

Proposal #1: The prerequisite FGs for NES FG 42-1/42-2/42-8/42-9 are defined as follows:
· FG 42-1 (SD and P-CSI reporting): NO prerequisite
· FG 42-1a (SD and SP-CSI reporting on PUSCH): FG 42-1 or 42-1b as prerequisite
· FG 42-1c (SD and SP-CSI reporting on PUCCH): FG 42-1 or 42-1b as prerequisite
· FG 42-1b (SD and AP-CSI reporting): NO prerequisite
· FG 42-2 (PD and P-CSI reporting): NO prerequisite
· FG 42-2a (PD and SP-CSI reporting on PUSCH): FG 42-2 or 42-2b as prerequisite
· FG 42-2c (PD and SP-CSI reporting on PUCCH): FG 42-2 or 42-2b as prerequisite
· FG 42-2b (PD and AP-CSI reporting): NO prerequisite
· FG 42-8/42-9: NO prerequisite

· Limits on CSI-RS resource/port or CSI report settings
Another remaining issue is how to handle limits on CSI-RS resource/port or CSI report settings. In detail, the following components are currently defined individually per FG.
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
[bookmark: _Hlk163133935]It is observed that FG 2-33 components related to CSI-RS resource/port counting are not defined for each of CSI reporting types but defined commonly for all CSI reporting types (i.e., for P/SP/AP-CSI reporting). However, for NES, above limits are reported separately for each of FGs 42-1/1a/1b/1c/2/2a/2b/2c. This makes gNB complicated to understand which value will be applied if more than one FGs are indicated to be supported by a UE. For instance, if a UE indicates supporting FGs 42-1 and 42-2, and reports A or B for the maximum number of simultaneous NZP-CSI-RS resources per CC for FG 42-1 or FG 42-2, respectively, gNB may be difficult to decide whether to apply A or B for joint operation of SD and PD adaptations. To mitigate this sort of complexity, it is suggested to add a NOTE that UE shall report the same value for above limits across FGs 42-1/1a/1b/1c/2/2a/2b/2c.
Alternatively, a new FG can be introduced for UE to report above limits commonly applicable to all of FGs 42-1/1a/1b/1c/2/2a/2b/2c, as suggested in [2].

Proposal #2: For FGs 42-1/1a/1b/1c/2/2a/2b/2c, adopt one of two alternatives and Alt 2 is preferred as a cleaner solution. If Alt 2 is taken, the relevant components in FGs 42-1/1a/1b/1c/2/2a/2b/2c are to be removed.
· Alt 1: Add a NOTE that “UE shall report the same value for the below components across FGs 42-1/1a/1b/1c/2/2a/2b/2c”.
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Alt 2: Add a NEW FG, as follows
· Feature group
· Supported maximum number of simultaneous NZP-CSI-RS resources and total CSI-RS ports
· Components
· 1. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· 2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· 3. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Prerequisite feature groups
· At least one of FG 42-1/1a/1b/1c/2/2a/2b/2c
· Consequence if the feature is not supported by the UE
· UE does not support spatial or power domain adaptation.
· 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)
· Per band
· Note
· Component 1 candidate values: {1, 2, 3 … 32}
· Component 2 candidate values: {8, 16, 24, … 128}
· Component 3 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
· Component 4 candidate value: {8, 16, 24, …, 248, 256}

3. Conclusions
In this contribution, UE features for NES were discussed, and the followings were proposed.

Proposal #1: The prerequisite FGs for NES FG 42-1/42-2 are defined as follows:
· FG 42-1 (SD and P-CSI reporting): NO prerequisite
· FG 42-1a (SD and SP-CSI reporting on PUSCH): FG 42-1 or 42-1b as prerequisite
· FG 42-1c (SD and SP-CSI reporting on PUCCH): FG 42-1 or 42-1b as prerequisite
· FG 42-1b (SD and AP-CSI reporting): NO prerequisite
· FG 42-2 (PD and P-CSI reporting): NO prerequisite
· FG 42-2a (PD and SP-CSI reporting on PUSCH): FG 42-2 or 42-2b as prerequisite
· FG 42-2c (PD and SP-CSI reporting on PUCCH): FG 42-2 or 42-2b as prerequisite
· FG 42-2b (PD and AP-CSI reporting): NO prerequisite
· FG 42-8/42-9: NO prerequisite

Proposal #2: For FGs 42-1/1a/1b/1c/2/2a/2b/2c, adopt one of two alternatives and Alt 2 is preferred as a cleaner solution. If Alt 2 is taken, the relevant components in FGs 42-1/1a/1b/1c/2/2a/2b/2c are to be removed.
· Alt 1: Add a NOTE that “UE shall report the same value for the below components across FGs 42-1/1a/1b/1c/2/2a/2b/2c”.
· Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Alt 2: Add a NEW FG, as follows
· Feature group
· Supported maximum number of simultaneous NZP-CSI-RS resources and total CSI-RS ports
· Components
· 1. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
· 2. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
· 3. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· 4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
· Prerequisite feature groups
· At least one of FG 42-1/1a/1b/1c/2/2a/2b/2c
· Consequence if the feature is not supported by the UE
· UE does not support spatial or power domain adaptation.
· 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)
· Per band
· Note
· Component 1 candidate values: {1, 2, 3 … 32}
· Component 2 candidate values: {8, 16, 24, … 128}
· Component 3 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
· Component 4 candidate value: {8, 16, 24, …, 248, 256}
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