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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 [1] compiled after RAN1#94b 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 and address some issues raised in RAN1#94b. Some important highlights of the revisions are given in the next section. Our views on the remaining undecided features group are summarized in Section 3.
2. [bookmark: _Ref494794648]Highlights of the revision
FG 1-13 Maximal number of CSI-RS resources for RRM
FR1/FR2 differentiation is needed for this new feature since FR1 requires less resources than FR2.
Proposal 1: Change the “Need of FR1/FR2 differentiation” field to “Yes” for FG 1-13.
FG 2-20 Beam correspondence
RAN4 has made significant progress in defining the requirement for beam correspondence in RAN4#88b and is expected to complete the works in RAN4#89. Therefore, we have the following proposal:
Proposal 2: Feature group 2-20 should be optional or the decision should be deferred to RAN Plenary #82.
FG 2-34 NZP-CSI-RS based interference measurement
In FG 2-33 the number of NZP CSI-RS is counted without distinguishing NZP CSI-RS for either channel measurement or interference measurement. Since the processing for CMR and NZP-IMR could be different and it is not realistic to allocate most NZP-CSI-RS resources to be NZP IMR, we suggest to further indicate UE’s capability on the number of resources/ports for NZP-IMR. 
Proposal 3: add the following components under FG 2-34:
Component-2: Supported max # simultaneous NZP-CSI-RS resources for interference measurement across all CCs;
Component-3: Supported max # simultaneous NZP-CSI-RS resources for interference measurement per CC;
Component-4: Supported max # simultaneous NZP-CSI-RS ports for interference measurement across all CCs;
Component-5: Supported max # simultaneous NZP-CSI-RS ports for interference measurement per CC.
Candidate values: 
Component-2: {from 1 to 36}; Component-3: {from 1 to 18}; Component-4: {from 1 to 36};
Component-5: {from 1 to 18}

FG 2-35 CSI report framework 
In FG 2-35 we have
	2-35
	CSI report framework 

	1. Maximum number of periodic CSI report setting per BWP for CSI report
1a. Maximum number of periodic CSI report setting per BWP for beam report
2. Maximum number of aperiodic CSI report setting per BWP for CSI report
2a. Maximum number of aperiodic CSI report setting per BWP for beam report
2b. Maximum number of configured aperiodic CSI triggering states in CSI-AperiodicTriggerStateList per CC, 
3. Maximum number of semi-persistent CSI report setting per BWP for CSI report
3a. Maximum number of semi-persistent CSI report setting per BWP for beam report
4. UE can process Y CSI report(s) simultaneously in a CC. CSI reports can be P/SP/A CSI and any latency class and codebook type.
5. UE can process X CSI report(s) simultaneously across all CCs. CSI reports can be P/SP/A CSI and any latency class and codebook type. 



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: Clarify that capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
FG 2-38 CSI report without PMI
It had been identified that the port-indication field leads to huge overhead and memory cost. Non-PMI CSI feedback could be a useful feature in TDD mode with channel reciprocity, so reducing the requirement for memory/overhead cost should be considered in Rel-15 to enable this feature. On the other hand, RAN1 had agreed a default precoder assumption to derive CQI when port-indication filed is not present. Thus it should be good to allow UE to support non-PMI feedback given that port-indication is not present. We purpose to change the candidate values to {Support, partially support, not support}, where ‘partially support’ means non-PMI feedback is supported only if no port-indication field is configured for all report settings. In addition, we suggest to have a component indicating how many non-PMI reports we can support per BWP.
Proposal 5: Add a candidate value ‘partially support’ in FG2-38: ‘partially support’ means non-PMI feedback is supported only if no port-indication is configured for all report settings. 
Proposal 6: Add a component in FG 2-38 to indicate the maximum number of report settings configured to non-PMI CSI feedback per BWP. Candidate values could be {0, 1, 2, 3, 4}.
More details about remaining maintenance issues for CSI acquisition can be found in [2]. 
FG 3-1 Basic DL control channel
In the basic DL control channel capability, the monitoring occasion of UE specific PDCCH for Case 1-1 is described as follows:
“- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot”
In the description, it simply states the monitoring occasion is within the first 3 OFDM symbols of a slot, but the number of monitoring occasions is not clear. In the most complicated case, each search space may have 3 monitoring occasions within the first 3 OFDM symbols of a slot, as illustrated by the 9 monitoring occasions in Figure 1. This is too complex for UE implementation. The number of monitoring occasions needs to be limited. Therefore, we propose the following modification:
Proposal 7: replace the monitoring occasion of UE specific PDCCH for Case 1-1 in Feature Group 3-1 by the following texts:
“- For any of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, at most one monitoring occasion is within the first 3 OFDM symbols of a slot”
[image: ]
[bookmark: _Ref528867476]Figure 1: Monitoring occasion in the first 3 symbols
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 Table 1. More details about remaining maintenance issues for bandwidth part can be found in [4].
· 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. Two alternatives can be considered.
· Alt. #1: Allow the numerology of the initial DL/UL BWPs can be different from UE-specific dedicated BWPs but restrict DCI-based adaptation to BWPs with same numerology
· Alt. #2: The numerology of the initial DL/UL BWPs is the same as UE-specific dedicated BWPs  
· Restrict adaptation RRC parameter set when active BWP switches by DCI and timer in feature 6-2 & 6-3 to simplify UE implementation

Proposal 8: Adopt the revision on the definition of BWP related UE features as shown in Table 1.
[bookmark: _Ref528950852]Table 1: BWP revision
	6-1
	Basic BWP operation with restriction
	
1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier

3) RRC reconfiguration of any parameters related to BWP

4) BW of a UE-specific RRC configured BWP contains BW of CORESET#0 (if CORESET#0 is present) and SSB for Pcell/PScell (if configured)  and BW of the UE-specific RRC configured BWP contains SSB for Scell if there is SSB on Scell


	6-2
	Type A BWP adaptation with same numerology 
	
1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier

[bookmark: _Hlk514747025]Alt. #1: 3) Active BWP switching by DCI and timer between BWPs if the BWPs share the same numerology
Alt. #2: 4) Same numerology for all BWPs per carrier; same numerology between DL and normal UL

5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
6) All DL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· TCI states for PDSCH
· SPS periodicity
7) All UL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· SRS port number
· SPS periodicity


	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier

 
Alt. #1: 3) Active BWP switching by DCI and timer between BWPs if the BWPs share the same numerology
Alt. #2: 4) Same numerology for all BWPs per carrier; same numerology between DL and normal UL

5) BW of a UE-specific RRC configured BWP contains BW of the initial DL BWP CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP contains SSB for Scell if there is SSB on Scell
6) All DL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· TCI states for PDSCH
· SPS periodicity
7) All UL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· SRS port number
· SPS periodicity

	6-4
	[bookmark: _Hlk504787513]BWP adaptation with different numerologies
	
1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer
4) More than one numerologies for the UE-specific RRC configured BWPs per carrier
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP contains BW of the initial DL BWP CORESET#0 (if CORESET#0 is present) and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP contains SSB for Scell if there is SSB on Scell




3. [bookmark: _Ref528864475]Summary of Positions on Undecided Features
Table 2: 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
	Optional or the decision should be deferred to RAN Plenary #82

	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

	2-41
	Type II codebook
	Optional

	2-43
	Type II codebook with port selection
	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: Change the “Need of FR1/FR2 differentiation” field to “Yes” for FG 1-13.
Proposal 2: Feature group 2-20 should be optional or the decision should be deferred to RAN Plenary #82.
Proposal 3: add the following components under FG 2-34:
Component-2: Supported max # simultaneous NZP-CSI-RS resources for interference measurement across all CCs;
Component-3: Supported max # simultaneous NZP-CSI-RS resources for interference measurement per CC;
Component-4: Supported max # simultaneous NZP-CSI-RS ports for interference measurement across all CCs;
Component-5: Supported max # simultaneous NZP-CSI-RS ports for interference measurement per CC.
Candidate values: 
Component-2: {from 1 to 36}; Component-3: {from 1 to 18}; Component-4: {from 1 to 36};
Component-5: {from 1 to 18}
Proposal 4: Clarify that capability values for CSI report setting are counted in the CC indicated by the parameter carrier in CSI-ResourceConfig.
Proposal 5: Add a candidate value ‘partially support’ in FG2-38: ‘Partially support’ means non-PMI feedback is supported only if no port-indication is configured for all report settings. 
Proposal 6: Add a component in FG 2-38 to indicate the maximum number of report settings configured to non-PMI CSI feedback per BWP. Candidate values could be {0, 1, 2, 3, 4}.  
Proposal 7: replace the monitoring occasion of UE specific PDCCH for Case 1-1 in Feature Group 3-1 by the following texts:
“- For any of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, at most one monitoring occasion is within the first 3 OFDM symbols of a slot”
Proposal 8: Adopt the revision on the definition of BWP related UE features as shown in Table 1.
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