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1. Introduction
This is a revision to R1-1810429 “Remaining Issues in R-15 UE Features. A table summarizing our view on the undecided features is added. Some missing entries in the attached features table are also added.
In this contribution, we provide our view on the RAN1 NR UE features. The NR UE features list [2] compiled after RAN#81 is given in the attachment with an additional column appended at the end expressing our recommendation for the remaining undecided features. Some revisions are also made to reflect the latest agreements in RAN1#94 and to address some issues raised in RAN#81. Some important highlights of the revision are given in the next section.
2. [bookmark: _Ref494794648]Highlights of the revision
FG 2-20 Beam correspondence
The requirement for 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.

FG 2-31 Beam failure recovery
For components 1 and 2 of feature group 2-31, the valid value range should be between 1 and 4 for R-15 since only special cells (PCell/PSCell) support beam failure recovery and there are up to 2 beam failure detection RS per bandwidth part. Similarly for component 3, the valid value range for R-15 can be no more than 32 since RRC parameter maxNrofCandidateBeams is 16 for each of the two special cells. Due to the ASN.1 code freeze, non-backward compatible change to UE capability is not allowed. Therefore, we have the following proposal
Proposal 2: Without changing the candidate value ranges, add a note in FG 2-31 stating the valid value range for each of the three components.

FG 2-33 CSI-RS and CSI-IM reception for CSI feedback
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.

FG 2-35 CSI report framework
Capability values for CSI report setting, CSI-ReportConfig, are BWP specific. However it is still not clearly specified yet on which CC this CSI-ReportConfig should be counted in the case with cross-carrier scheduling. For example, in CC#0, CSI-MeasConfig contains CSI-ReportConfig associated with resources located in CC#1. It should be proper to count based on the BWP/CC where the measurement is performed; in other words, follow the IE carrier defined in CSI-ResourceConfig [38.331]:
carrier
Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report configuration.
Proposal 4: Add a note in FG 2-35 stating that the capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
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 5: Add UE capability component for the maximum number of A-CSI trigger states per CC in feature group 2-35. Candidate values are {1, 3, 7, 15, 31, 63}.

FG 2-41 and 2-43 Type II codebook
It had been captured in 38.214 that CRI reporting is not supported when the higher layer parameter codebookType is set to 'typeII' or to 'typeII-PortSelection'. Thus the component ‘Max # of CSI-RS resource in a resource set’ in FG 2-41 and 2-43 should be removed.
Proposal 6: Remove ‘Max # of CSI-RS resource in a resource set’ in FG 2-41 and 2-43.
More details about remaining maintenance issues for CSI acquisition can be found in [3].

FG 6-1 to 6-4 Bandwidth Part
Due to the following reasons, it’s suggested to revise the definition of BWP related UE features as what is shown in the following proposal. More details can be found in our companion contribution [4].
· In RAN2 AH#1807, it’s agreed that both of the following options are supported. It’s better to clarify the initial DL BWP with CORESET#0 to avoid any confusion.
· 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 still exist after a UE is configured with UE-specific dedicated BWPs, it should be clarified that whether the numerology of initial DL/UL BWPs is the same or different from UE-specific dedicated DL/UL BWPs in UE feature group 6-2, 6-3 & 6-4
· Restrict adaptation RRC parameter set when active BWP switches by DCI and timer in feature 6-2 to simplify UE implementation

Proposal 7: Adopt the revision on the definition of BWP related UE features as in the attached table.

3. Summary of Positions on Undecided Features
Table 1: View on remaining undecided features
	#
	Feature group
	MediaTek Recommendation

	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	Optional

	2-4
	TCI states for PDSCH
	Component 2: UE is mandated to signal 64 for FR2

	2-20
	Beam correspondence
	Continue discussion until RAN4 requirements are specified

	2-30
	Uplink beam management
	Component 1: mandatory with capability signaling

	2-31
	Beam failure recovery
	Optional for FR1 
Mandatory for FR2
Component 3: UE is mandate to support at least 8.

	2-34
	NZP-CSI-RS  based interference measurement
	Optional

	2-38
	CSI report without PMI
	Optional

	2-43
	Type II codebook with port selection
	Optional

	2-55
	SRS Tx switch
	Optional

	2-56
	SRS carrier switch
	Optional

	4-24
	PUCCH-spatialrelationinfo indication by a MAC CE per PUCCH resource
	Mandatory with capability signaling for FR2
Optional with capability signaling for FR1

	5-27a
	Dynamic rate-matching control resource set for DL
	Mandatory with capability signaling

	[bookmark: _Hlk514744291]6-1
	Basic BWP operation with restriction
	Mandatory without capability signaling

	6-16
	Supplemental uplink
	Optional

	6-18
	Supplemental uplink with dynamic switch
	Optional

	8[5-30c]
	Dynamic indication of MCS tables with new RNTI for PUSCH
	Optional



4. Conclusion
In summary, we have the following proposals for revising RAN1 UE feature list:
Proposal 1: Feature group 2-20 should be optional or the decision should be deferred until RAN4 completes its work on beam correspondence requirement.
Proposal 2: Without changing the candidate value ranges, add a note in FG 2-31 stating the valid value range for each of the three components.
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 a note in FG 2-35 stating that the capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
Proposal 5: Add UE capability component for the maximum number of A-CSI trigger states per CC in feature group 2-35. Candidate values are {1, 3, 7, 15, 31, 63}.
Proposal 6: Remove ‘Max # of CSI-RS resource in a resource set’ in FG 2-41 and 2-43.
Proposal 7: Adopt the revision on the definition of BWP related UE features as in the attached table.
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