3GPP TSG-RAN WG4 Meeting # 95-e 		R4-2010050
Electronic Meeting, August 17-28, 2020

[bookmark: Source]Agenda item:	8
Source: 	Apple.
Title: 	On RAN4 UE features list for Rel-16
[bookmark: DocumentFor]Document for:	Discussion

1. [bookmark: _Ref5850594]Introduction
The latest version of RAN4 UE feature list was agreed in R4-2009174. Still quite a few feature groups are subject to further discussion and decision in RAN4#96e. In this contribution, additional comments and proposals on the following feature groups are provided.
· Multi-RAT DC/CA enhancement
· CSI-RS based L3 measurement
· NR HST
· FR1 RF
· FR2 RF
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2. Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements
Proposal 1: remove feature group 6-3 since it is identical to 6-2
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	[bookmark: _Hlk36461753]Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	6. LTE_NR_DC_CA_enh
	[6-1]
	[Configured output power for NR-DC]
	NR-DC within FR1 (FR1-FR1)
· Synchronous/Non-synchronous
· Semi-static power sharing/Dynamic power sharing 
· Intra band NR-DC 
· Inter band NR-DC 
NR-DC between FR1 and FR2
· Non-synchronous
· Independent power control 

· 
	N/A
	Yes
	N/A
	Impact on gNB
Scheduling, UE is not compliant to necessary UE requirements 
	[Per BC] 
	No
	Yes
	Yes
	
	[Mandatory for a UE that supports NR-DC within FR1 (FR1-FR1) and/or NR-DC between FR1 and FR2 (non-synchronous)]

	
	[6-2]
	Only supporting single switched UL 
	Only supporting single switched UL for specific inter-band ENDC combination
	N/A
	Yes
	N/A
	UE can’t support the specific inter-band ENDC combination
	Per BC
	No
	FR1 only
	N/A
	This capability is restricted to specific band combinations. If this capability isn’t supported for the specific inter-band ENDC combination, the UE can support simultaneous UL transmissions when the inter-band ENDC combination is supported. UE can’t simultaneously report this capability and IE “singleUL-Transmission” for the specific inter-band ENDC combination. IE “tdm-Pattern” will be reused to indicate whether the UE supports the tdm-PatternConfig for this capability associated functionality. The field doesn’t apply to any other fallback band combinations.
For super set combination, the UL configuration can refer to sub-clause 5.5B.4.1 from 38.101-3.
	Optional with capability signalling

	
	[6-3]
	Only supporting single switched UL 
	Only supporting single switched UL for specific inter-band ENDC combination
	N/A
	Yes
	N/A
	UE can’t support the specific inter-band ENDC combination
	Per BC
	No
	FR1 only
	N/A
	This capability is restricted to specific band combinations. If this capability isn’t supported for the specific inter-band ENDC combination, the UE can support simultaneous UL transmissions when the inter-band ENDC combination is supported. UE can’t simultaneously report this capability and IE “singleUL-Transmission” for the specific inter-band ENDC combination. IE “tdm-Pattern” will be reused to indicate whether the UE supports the tdm-PatternConfig for this capability associated functionality. The field doesn’t apply to any other fallback band combinations.
For super set combination, the UL configuration can refer to sub-clause 5.5B.4.1 from 38.101-3.
	Optional with capability signalling

	
	[6-4]
	Support of beam level Early Measurement Reporting
	Supporting of beam level measurement and reporting for Early Measurement Reporting at connection setup.
	TBD
	Yes
	N/A
	Network cannot configure beam-level reporting to UE for EMR
	Per UE
	No
	No
	N/A
	
	[Optional with capability signalling]




3 NR support for high speed train scenario
Proposal 2: All NR HST features should be optional as defined in LTE HST
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	10.  NR HST
	10-1
	RRM enhanced requirements specified within NR and NR-E-UTRAN inter-RAT measurement for NR HST
	The enhanced RRM requirements specified within NR and NR-E-UTRAN inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 38.133
	
	No
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional [mandatory with capability signalling]

	
	10-2
	Demodulation enhancement for HST-SFN joint transmission scheme
	The enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h, as specified in TS 38.101-4
	
	No
	
	The demodulation performance of HST-SFN joint transmission cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional [mandatory with capability signalling]

	
	10-3
	RRM enhancement for E-UTRAN -NR inter-RAT measurement for NR HST
	The enhanced RRM requirements specified for E-UTRAN-NR inter-RAT measurement to support high speed up to 500 km/h, as specified in TS 36.133
	
	No
	
	The performance of RRM in NR HST scenario cannot be guaranteed
	Per UE
	NO
	FR1 only
	
	
	Optional [mandatory with capability signalling]

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	




4. NR RRM requirements for CSI-RS based L3 measurement
Proposal 3: It is proposed to remove feature group 12-1, replaced by the following two feature groups
· Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with the same numerology
· Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with mixed numerologies
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	12. NR RRM requirements for CSI-RS based L3 measurement
	[12-1]
	[Simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell]
	UE support FDM-ed mix-numerology on simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell
	TBA
	YES
	
	The performance of CSI-RS L3 measurement cannot be guaranteed
	Per UE
	No
	No
	
	
	Optional with capability signalling

	
	[12-2]
	[CSI-RS measurement]
	1. Support CSI-RS measurement based on timing of each of the detected associated SSB

	csi-RSRP-AndRSRQ-MeasWithSSB
	Yes
	n/a
	UE can only use a single common timing to measure CSI-RS resources per frequency layer, and can meet the accuracy requirements only under the timing error conditions defined in 38.133. 
	Per UE
	no
	no
	n/a
	
	Optional with capability signalling 

	
	[12-3]
	Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with the same numerology
	Parallel processing capability for intra-frequency SSB and CSI-RS based L3 measurement within active BWP bandwidth and with the same numerology. This also includes the SSB and CSI-RS of serving cell(s)

	
	Yes
	n/a
	UE can only measurement SSB and CSI-RS within active BWP bandwidth and with the same numerology in sequential order
	Per UE
	no
	no
	
	
	Optional with capability signalling

	
	[12-4]
	Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with mixed numerologies
	Parallel processing capability for intra-frequency SSB and CSI-RS based L3 measurement within active BWP bandwidth and with mixed numerologies. This also includes the SSB and CSI-RS of serving cell(s)

	[12-3]
	Yes
	n/a
	UE can only measurement SSB and CSI-RS within active BWP bandwidth and with mixed numerologies in sequential order
	Per UE
	no
	no
	
	
	Optional with capability signalling

	
	[12-5]
	Simultaneous reception of CSI-RS, SSB and data channel within the active BWP bandwidth and with three mixed numerologies
	Parallel processing capability for intra-frequency SSB, CSI-RS based L3 measurement and data within active BWP bandwidth and with 3 mixed numerologies. This also includes the SSB and CSI-RS of serving cell(s)

	
	Yes
	n/a
	UE can only measurement SSB, CSI-RS and data channel within active BWP bandwidth and with mixed numerologies in sequential order
	Per UE
	no
	no
	
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	


5. NR-based access to unlicensed spectrum
The table below illustrates the NR-U part of the feature list from R4-2009174:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	4. NR-based access to unlicensed spectrum
	[4-1]
	Transmission in intra-carrier guardband
	Capability of transmission in the intra-band carrier guardband if the UE is scheduled a contiguous allocation that is wider than a 20MHz subband. 
	None
	yes
	no
	UE cannot transmit in the guardband, it could only transmit in the subbands
	per UE
	No
	No
	
	
	Optional

	
	[4-2]
	Reception in intra-carrier guardband
	Capability of reception in the intra-band carrier guardband if the UE is scheduled a contiguous allocation that is wider than a 20MHz subband. 
	None
	yes
	no
	UE cannot receive in the guardband, it could only receive in the subbands
	per UE
	No
	No
	
	
	Optional

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



The definition of the wide-band capability depends on the outcome of the related discussion in the NR-U work item.  Our input on this topic is summarized in R4-2009933.  The following proposals can be transferred to the feature list discussion for completeness:
Proposal 4: Wide-band transmission modes should have separate UE capabilities
Proposal 5: It can be discussed further whether we need to have strict differentiation between all three modes / sub-modes or whether transmission mode 1 can be construed as the baseline NR-U functionality
Proposal 6: Wide-band transmission modes should be differentiated between DL and UL
6. NR RF requirement enhancements for frequency range 2 (FR2)
The table below illustrates the FR2 part of the feature list from R4-2009174:
	[bookmark: _Hlk36199639]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	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)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	8. NR RF Requirement Enhancements for FR2
	8-1
	MPE
	1 P-MPR reporting

	
	yes
	N/A
	UE does not support MPE P-MPR reporting 
	per UE
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling

	
	8-2
	Beam correspondence
	[1 SSB based BC]
[2 CSI-RS based BC] 
further discussion if common feature or separate features and capability signaling
	
	yes
	N/A
	UE does not support eBC requirements
	per UE
	TDD only
	FR2 only
	N/A
	
	further discussion but in any case capability signalling needed 

	
	8-3
	Non-contiguous intra-DL CA
	1 Fsd (Frequency separatation class for DL only spectrum) as indicated in the draft LS in R4-2006632
	
	yes
	N/A
	UE does not support DL spectrum
	per BC
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling

	
	8-4
	Non-contiguous intra-band UL CA
	
Rel-15 supported UL CA configuration signalling is sufficient.
	
	yes
	N/A
	Rel-15 signaling
	per BC (re-use Rel-15 signaling)
	TDD only
	FR2 only
	N/A
	
	optional with capability signalling (re-use Rel.15 signaling)

	
	8-5
	Inter-band DL CA
	1 FFS Introduce IBM (Independent Beam Management)/CBM (Common Beam Management)
	
	yes
	N/A
	UE does not support inter-band CA
	per BC
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling

	
	8-6
	MPR Enhancement
	1 zero dB MPR region extension, Rel-15 modifiedMPR signalling can be used
	
	yes
	N/A
	UE does not support zero dB MPR region extension
	
	TDD only
	FR2 only
	N/A
	
	optional in Rel-16, re-use Rel-15 signaling

	
	8-7
	[MPR Enhancement
	UE Tx power boost feature when IBE is suspended
	
	yes
	N/A
	UE does not support Tx power boost feature when IBE is suspended
	
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	



Proposal 7: Allocate 2 bits for P-MPR reporting
Proposal 8: Determine the P-MPR reporting values based on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 9: Whether a capability for SSB basecd BC is introduced depends on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 10: Whether a capability for CSI-RS basecd BC is introduced depends on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 11: Set the component text associated with 8-3 (Non-contiguous intra-DL CA) to the following:
	8. NR RF Requirement Enhancements for FR2
	8-3
	Non-contiguous intra-DL CA
	Support for frequency separation class for DL-only spectrum (Fsd):
DL-only spectrum is available for configuration of only DL CCs and not UL CCs.
The spectrum covered by the DL-only frequency separation extends on one-side of the bidirectional spectrum in a contiguous manner with no frequency gap between the two.
The bidirectional spectrum is defined as the UL/DL common spectrum in which the UE supports the configuration of uplink or downlink CCs and is signalled by UL and DL frequency separation from Rel-15.
The combined downlink spectrum (DL Fs + Fsd) cannot exceed 2400 MHz.
The component value range is defined in TS38.101-2
	
	yes
	N/A
	UE does not support DL spectrum
	per BC
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling



Proposal 12: Remove FG 8-4 (Non-contiguous intra-band UL CA), because Rel-15 signaling for UL CA configuration support is sufficient
Proposal 13: Remove FG 8-5, FFS Introduce IBM (Independent Beam Management)/CBM (Common Beam Management); based on the analysis provided in R4-2009963 
Proposal 14: Remove FG 8-6 (zero dB MPR region extension), because Rel-15 signaling for modifiedMPR behavior can be used
Proposal 15: Whether FG 8-7 is finalized in the feature list depends on the outcome of the related discussion in the FR2 RF enhancement agenda

7. Conclusions
In this contribution, it is proposed that 
Proposal 1: remove feature group 6-3 since it is identical to 6-2
Proposal 2: All NR HST feature groups should be optional as defined in LTE HST
Proposal 3: It is proposed to remove feature group 12-1 in CSI-RS based L3 measurement, replaced by the following two feature groups
· Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with the same numerology
· Simultaneous reception of intra-frequency CSI-RS and SSB within the active BWP bandwidth and with mixed numerologies
Proposal 4: Wide-band transmission modes should have separate UE capabilities
Proposal 5: It can be discussed further whether we need to have strict differentiation between all three modes / sub-modes or whether transmission mode 1 can be construed as the baseline NR-U functionality
Proposal 6: Wide-band transmission modes should be differentiated between DL and UL
Proposal 7: Allocate 2 bits for P-MPR reporting
Proposal 8: Determine the P-MPR reporting values based on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 9: Whether a capability for SSB basecd BC is introduced depends on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 10: Whether a capability for CSI-RS basecd BC is introduced depends on the outcome of the related discussion in the FR2 RF enhancement agenda
Proposal 11: Set the component text associated with 8-3 (Non-contiguous intra-DL CA) to the following:
	8. NR RF Requirement Enhancements for FR2
	8-3
	Non-contiguous intra-DL CA
	Support for frequency separation class for DL-only spectrum (Fsd):
DL-only spectrum is available for configuration of only DL CCs and not UL CCs.
The spectrum covered by the DL-only frequency separation extends on one-side of the bidirectional spectrum in a contiguous manner with no frequency gap between the two.
The bidirectional spectrum is defined as the UL/DL common spectrum in which the UE supports the configuration of uplink or downlink CCs and is signalled by UL and DL frequency separation from Rel-15.
The combined downlink spectrum (DL Fs + Fsd) cannot exceed 2400 MHz.
The component value range is defined in TS38.101-2
	
	yes
	N/A
	UE does not support DL spectrum
	per BC
	TDD only
	FR2 only
	N/A
	
	optional with capability signaling



Proposal 12: Remove FG 8-4 (Non-contiguous intra-band UL CA), because Rel-15 signaling for UL CA configuration support is sufficient
Proposal 13: Remove FG 8-5, FFS Introduce IBM (Independent Beam Management)/CBM (Common Beam Management); based on the analysis provided in R4-2009963 
Proposal 14: Remove FG 8-6 (zero dB MPR region extension), because Rel-15 signaling for modifiedMPR behavior can be used
Proposal 15: Whether FG 8-7 is finalized in the feature list depends on the outcome of the related discussion in the FR2 RF enhancement agenda
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