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1 Introduction
This paper provides our views on Rel-16 UE features for NR TEIs. Detailed proposals are described in the following sections.

2 Views on UE features for NR TEIs
The following paragraphs provide our proposals with corresponding reasons for each FG.
Without FG14-1a, it’s difficult for the network to know whether a UE can support 14-2 capability or not. Furthermore, there is no strong linking between multi-TRP and DSS, i.e. supporting multi-TRP doesn’t mean that 14-2 should be supported and supporting DSS doesn’t mean that 14-2 should be supported.
Proposal #1: Remove brackets for FG14-1a.

FG14-1 and FG14-1a are for DSS enhancements in FR1 so they should be limited to FR1 only

Proposal #2: For FG14-1 and FG14-1a, clarify that they are for FR1 only in the column of “Need of FR1/FR2 differentiation”.
FG14-2 is mainly for DSS enhancements in FR1 so we don’t see why it should be a mandatory FG when other DSS-related FGs are optional with capability signalling.
Proposal #3: FG14-2 should be optional with capability signalling.
In RAN1#100-e, the following agreements are made for half-duplex CA.

Agreements:

Following working assumption is confirmed as agreement with following updates.

Regarding TEI “Half-duplex operation in CA”
· A new UE capability to indicate the support for directional collision handling between reference and other cell(s) is introduced.
· A new RRC  parameter to activate directional collision handling between reference and other cell(s).
· Note that: For Half-duplex UEs, UEs that do not indicate the support of this capability should still be able to operate half-duplex TDD CA if network ensures same transmission direction across all the serving cells.
Proposal #4: FG14-5 should be optional with capability signalling.
Proposal #5: Remove brackets for FG14-5a.

Proposal #6: Remove brackets for FG14-7.

Proposal #7: More detailed proposals are shown in the table below.
	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

	14. NR TEI
	14-1
	Multiple LTE-CRS rate matching patterns
	1) Maximum number of LTE-CRS rate matching patterns in total within a NR carrier


	5-28 (Rate-matching around LTE CRS)
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	
	For DSS

[The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot]
	Optional with capability signalling

Component 1:{2, 3, 4, 5, 6}



	
	14-1a
	Multiple LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	1) Up to two LTE-CRS overlapping rate matching patterns within a part of NR carrier overlapping with a LTE carrier
	14-1 (Multiple LTE-CRS rate matching patterns),

16-2 (mTRP support)
	Yes
	N/A
	
	Per band
	N/A
	N/A (FR1 only)
	
	For DSS

[The number of the additional CRS rate matching patterns reported in Rel-16 is accounted in the total number of rate matching pattern reported by the UE for Rel-15 by using pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot and pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot]

FFS: whether this FG is necessary or not
	Optional with capability signaling

	
	14-2
	PDSCH Type B mapping of length 9 and 10 OFDM symbols
	1) Indicates whether the UE supports PDSCH Type B scheduling of length 9 and 10 OFDM symbols
	5-6a (PDSCH mapping type B)
	Yes
	N/A
	
	Per band
	[N/A or No]
	[N/A or No]
	
	For DSS
	 Optional with capability signaling

	
	14-3
	One slot periodic TRS configuration for FR1
	1) UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated
	2-51 (CSI-RS for tracking)
	Yes
	N/A
	
	Per UE
	N/A (TDD only)
	N/A (FR1 only)
	
	UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated.

FFS: relationship with maxBurstLength for FG2-51


	Optional with capability signalling



	
	14-4
	SRS Tx switch with allowing downgrading configuration
	1) Support SRS Tx port switch

[2) Report whether the uplink Tx switching impact to downlink receiving in a band]

[3) Report whether the UL Tx is switched together with UL Tx in another band]

[Define affected DL and UL bands by using txSwitchImpactToRx and txSwitchWithAnotherBand for the new (downgraded) entries]
	2-53 (SRS resource)

[2-55]
	Yes
	N/A
	
	Per band combination 
	N/A
	N/A
	
	Agreement:

•Rel-16 UE capability design for SRS antenna switching in conjunction with the existing Rel-15 UE capability should allow UE to indicate support of one of the following combinations 

o{t1r1, t1r2}

o{t1r1, t1r2, t1r4}

o{t1r1, t1r2, t2r2, t2r4}

o{t1r1, t2r2}

o{t1r1, t2r2, t4r4}

o{t1r1, t1r2, t2r2, t1r4, t2r4}

oNote: Detailed signaling design is up to RAN2

FFS: whether components 2 and 3 are necessary or not
	Optional with capability signalling

Component 1: Candidate value set:

{

o{t1r1, t1r2}

o{t1r1, t1r2, t1r4}

o{t1r1, t1r2, t2r2, t2r4}

o{t1r1, t2r2}

o{t1r1, t2r2, t4r4}

o{t1r1, t1r2, t2r2, t1r4, t2r4}

}

Component2: Candidate value set: {yes, no}

Component 3: Candidate value set: {yes, no}

	
	14-5
	Half-duplex UE behaviour in TDD CA with same SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS

	6-5, 6-6, simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	Per band combination 
	N/A (TDD only)
	N/A
	
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	Optional with capability signaling

	
	14-5a
	Half-duplex UE behaviour in TDD CA with different SCS
	1) Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with different SCS
	6-5, 6-6, simultaneousRxTxInterBandCA not supported
	Yes
	N/A
	
	Per band combination 
	N/A (TDD only)
	N/A
	
	Half duplex UEs that do not indicate this capability should still be able to operate half-duplex TDD CA (i.e. simultaneousRxTxInterBandCA not  supported) per Rel15 specifications if network ensures same transmission direction across all the serving cells
	Optional with capability signaling

	
	14-6
	New RACH configuration for FR1 TDD
	1) new RACH configuration entries with subframe number 2 and/or 7 for RACH periodicity longer than 10 ms
	
	
	N/A
	
	N/A
	N/A
	N/A (FR1 only]
	
	Agreement:
•A new UE capability is not introduced for this TEI, i.e., it is a mandatory UE feature for Rel-16.
	Mandatory without capability signalling

	
	14-7
	New capability for  beamSwitchTiming values of 224 and 336
	1) 48 is used as the beam switching threshold for UEs reporting 224 or 336
2) When using sym224 and sym336, beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	[2-28]
	Yes
	N/A
	
	per band
	N/A
	N/A (FR2 only)
	
	FFS: whether this FG is necessary or not

FFS: relationship with beamSwitchTiming for FG2-28

Agreements:

・48 is used as the beam switching threshold for UEs reporting 224 or 336
When using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	


