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1. Introduction
[bookmark: _GoBack]In this contribution, we provide our view on the RAN1 NR UE features. The NR UE features list RP-181483 [1] compiled after RAN#80 is given in the attachment with an additional column appended at the end expressing our recommendation. Some revisions and additions are also made to reflect the latest agreements in RAN1#93 and to address some issues raised in RAN#80. Some important highlights of the revision are given in the next section.
2. Highlights of the revision
[bookmark: _Ref494794648]Beam management
The requirement and measurement method for feature group 2-20 (beam correspondence) is still under discussion in RAN4. Therefore, we have the following proposal:
Proposal 1: Feature group 2-20 should be optional or the decision should be deferred until RAN4 completes its work on beam correspondence requirement.
For feature group 2-28 (A-CSI-RS beam switching timing), alternative 2 that reports a pair of switching time capabilities (one for panel-switching another for no panel-switching) does not achieve the purpose of allowing UE extra time for panel switching since there is no way for the network to know when the UE intends to switch beam to a different panel. Therefore, alternative 1 should be adopted.
Proposal 2: Alternative 1 should be adopted for feature group 2-28.
CSI Framework
The current capability signaling structure for feature group 2-33 (CSI-RS and CSI-IM reception for CSI feedback) assumes that the UE can share its processing capability across all CCs in component-4 and component-5. However, this may not be the case for all UE implementation. We propose to add the following per CC based capabilities in 2-33 CSI-RS and CSI-IM reception for CSI feedback:
Proposal 3: Add capability components for maximum number of simultaneous NZP-CSI-RS resources/ports and CSI-IM resources in an active BWP in feature group 2-33.
Following current RRC structure for aperiodic CSI trigger state, each trigger state contains one or multiple report settings, CSI-AssociatedReportConfigInfo, and the maximum number of report settings to be associated with one trigger state could be maxNrofReportConfigPerAperiodicTrigger = 16. The number of configured trigger states could be maxNrOfCSI-AperiodicTriggers = 128. Although MAC CE activation signaling can further reduce the number of trigger states to be at most 63 and fit the bit-width of CSI request field in DCI, assuming 63 trigger states is not realistic even if we further consider the potential usage of CSI-request across multiple CCs. On the other hand, UE implementation needs to further take the number of report settings to be associated with one trigger state into account. To reduce UE’s memory cost, we propose to introduce UE capability signaling for the supported maximum number of A-CSI trigger states.    
Proposal 4: Add UE capability component for the maximum number of A-CSI trigger states per CC in feature group 2-35.
TS 38.331 specifies the following limitation on the “total number” of configured NZP-CSIRS resources per CC:
maxNrofNZP-CSI-RS-Resources				INTEGER ::= 192		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources
Our understanding on the number 192 is based on 128 resources for beam-management, 32 resources for CSI-acquit ion, and 32 resources for TRS; network has the flexibility to allocate NZP-CSI-RS resources for multiple functionalities under the total number constraint. 
In contrast, for UE capability reporting, the number of configured NZP-CSI-RS resources are separately reported for CSI acquisition (FG 2-33) and for TRS (FG 2-51). Following current CSI framework and RRC structure, it is possible to configure NZP-CSIRS resources without being linked to a report setting for CSI acquisition, beam-management, or TRS. A UE cannot rely on capability reporting to reduce memory cost for configurations of NZP-CSI-RS resources, because configuring NZP-CSIRS resources not associated with report settings is still allowed, and it is beyond the limitation of defined UE capability reporting. As a result a UE may need to take maxNrofNZP-CSI-RS-Resources = 192 as a basic requirement; we believe this is unnecessary in real network deployment. On the other hand, we notice that the maximum number of resource sets configured for TRS could be 64 (component-4 in FG 2-51), then it exceeds the limitation of maxNrofNZP-CSI-RS-Resources = 192. 
A possible way-forward could be counting the number of NZP-CSI-RS resources for TRS and those for other purposes separately. Given that the capability signalling for TRS is already defined in FG 2-51, we propose to introduce maximum total number of NZP-CSIRS resources “not for TRS” as UE capability.
Proposal 5: Introduce maximum total number of all non-TRS NZP-CSI-RS resources as UE capability as feature group 2-58. Candidate values could be {32, …, 160}.
The motivation behind separating cross carrier scheduling features to same numerology (feature group 6-10) and different numerology (6-10a) is mainly due to the consideration of buffer cost for cross-carrier scheduling. Similar buffering issues arise when the PDCCH triggering an A-CSI report is transmitted in a CC having a numerology different from that of the CC in which CSI-RS is transmitted. Therefore, we propose adding a second component in feature groups 6-10 and 6-10a for A-CSI triggering. More details for CSI framework related features revision can be found in [2].
Proposal 6: Introduce new components in feature groups 6-10 and 6-10a for A-CSI triggering.
Addition of late drop features
To capture RAN1#93 agreements on late drop features, we propose to
Proposal 7: Add feature groups 2-57 (CQI table 3), 3-8 (New-RNTI), 5-30 (UE processing time capability 2) and 5-31 (MCS table index 3 for PDSCH and MCS table index 2 for PUSCH) according to the attached table for the late drop features.
Features related to UE processing time capability 2
Due to the introduction of UE processing time capability 2, the capability reporting for number of PDSCH/PUSCH a UE can process per slot should reflects its dependency on the two capability categories. More information can be found in our companion contribution [3]. Therefore, we have the following proposal:
Proposal 8: Feature groups 5-11, 5-11a, 5-11b, 5-12, 5-12a and 5-12b on number of PDSCH/PUSCH per slot should be revised according to the attached table to reflect their dependency on the two UE processing time capability categories.
Bandwidth Part
In RAN2 AH#1807, it’s agreed that both of the following options are supported in UE feature group 6-1 so there can be zero UE-specific dedicated BWP when Option 2 is supported
· Option 1: BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1)
· Option 2: BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0)
Initial DL/UL BWP is an optional configuration for PScell so UE feature groups 6-1, 6-1a, 6-2, 6-3 and 6-4 should be clarified as in the attached table.
Initial DL/UL BWP still exist after a UE is configured with UE-specific dedicated BWPs, UE feature groups 6-2, 6-3 & 6-4 should be clarified that whether the numerology of initial DL/UL BWPs is the same or different from UE-specific dedicated DL/UL BWPs as in the attached table.
Proposal 9: Feature groups 6-1, 6-1a, 6-2, 6-3 and 6-4 should be revised according to the attached UE features table.
3. Conclusion
In summary, we have the following proposals for revising RAN1 UE feature list:
Proposal 1: Feature group 2-28 should be optional or the decision should be deferred until RAN4 completes its work.
Proposal 2: Alternative 1 should be adopted for feature group 2-28.
Proposal 3: Add capability components for maximum number of simultaneous NZP-CSI-RS resources/ports and CSI-IM resources in an active BWP in feature group 2-33.
Proposal 4: Add UE capability component for the maximum number of A-CSI trigger states per CC in feature group 2-35.
Proposal 5: Introduce maximum total number of all non-TRS NZP-CSI-RS resources as UE capability as feature group 2-58. Candidate values could be {32, …, 160}.
Proposal 6: Introduce new components in feature groups 6-10 and 6-10a for A-CSI triggering.
Proposal 7: Add feature groups 2-57 (CQI table 3), 3-8 (New-RNTI), 5-30 (UE processing time capability 2) and 5-31 (MCS table index 3 for PDSCH and MCS table index 2 for PUSCH) according to the attached table for the late drop features.
Proposal 8: Feature groups 5-11, 5-11a, 5-11b, 5-12, 5-12a and 5-12b on number of PDSCH/PUSCH per slot should be revised according to the attached table to reflect their dependency on the two UE processing time capability categories.
Proposal 9: Feature groups 6-1, 6-1a, 6-2, 6-3 and 6-4 should be revised according to the attached UE features table.
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