Low PAPR RS
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	DMRSdownlink-r16
	enabled
	new
	Per DL BWP
	Dedicated
	When this parameter is present in DMRS-DownlinkConfig, then the Rel.16 low PAPR DMRS is used instead of the Rel.15 DMRS according to TS 38.211, Clause X
	

	DMRSuplink-r16
	enabled
	new
	Per UL BWP
	Dedicated
	When this parameter is present in DMRS-UplinkConfig, under transformPrecodingDisabled, then the Rel.16 low PAPR DMRS is used for CP-OFDM PUSCH, instead of the Rel.15 DMRS, according to TS 38.211, Clause X
	

	DMRSuplinkTransformPrecoding-r16
	enabled
	new
	Per UL BWP
	Dedicated
	When this parameter is present in DMRS-UplinkConfig, under transformPrecodingEnabled, then the Rel.16 low PAPR DMRS is used for  PUSCH with pi/2 BPSK modulation, instead of the Rel.15 DMRS, according to TS 38.211, Clause X
	

	pi2BPSKscramblingID0
	0..65535
	new
	Per UL BWP
	Dedicated
	UL DMRS scrambling initialization for pi/2 BPSK DMRS for PUSCH (see TS 38.211, Clause X). When the field is absent the UE applies the value Physical cell ID (physCellId).
	Requires DMRSuplinkTransformPrecoding-r16 to be enabled

	pi2BPSKscramblingID1
	0..65535
	new
	Per UL BWP
	Dedicated
	UL DMRS scrambling initialization for pi/2 BPSK DMRS for PUSCH (see TS 38.211, Clause X). When the field is absent the UE applies the value Physical cell ID (physCellId).
	Requires DMRSuplinkTransformPrecoding-r16 to be enabled

	DMRSuplinkTransformPrecodingPUCCH-r16
	enabled
	new
	Per UL BWP
	Dedicated
	When this parameter is present in PUCCH-Config  then the Rel.16 low PAPR DMRS is used for  PUCCH Format 3 and 4 with pi/2 BPSK modulation, instead of the Rel.15 DMRS  according to TS 38.211, Clause X
	The UE must be configured to use pi/2 BPSK for UCI symbols instead of QPSK for PUCCH Format 3 and 4.





UL FPTX
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	ULFPTx
	{enabled}
	new R16
	per CC or UL BWP
(TBD in RAN1#99)
	dedicated 
	gNB configures UE to support UL full power transmission
	

	ULFPTxModes 
	{Mode1, Mode2}
	New R16
	per CC or UL BWP (TBD in RAN1#99)
	dedicated 
	gNB configures UE to support UL full power transmission with Mode1 or Mode2. Note 1: whether this can be combined in ULFPTx or not is up to RAN2. Note 2: if ULFPTx is configured while ULFPTxModes is not configured, UE delivers full power in another operation mode other than mode 1 and mode 2.
	If UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1







MU-CSI
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	numberOfPMISubbandsPerCQISubband
	1, 2
	New R16
	Per CC per UE
	Dedicated
	CQI subband size divided by PMI subband size
	Only when codebookType-r16=typeIIr16 OR typeIIr16-PortSelection

	ParamCombination
	1, 2, 3, 4, 5, 6, 7, 8
	New R16
	Per CC per UE
	Dedicated
	Supported parameter combination (L,y0,p0,beta)
	*) Only when codebookType-r16=typeIIr16 OR typeIIr16-PortSelection  **) Values '6' and '8' are only applicable for Rank <= 2 and 32 CSI-RS ports and when codebookType=typeIIr16

	n1-n2-codebookSubsetRestriction-r16
	Set of (N1,N2) values are same as Rel.15. Set of values for CBSR is the same as Rel.15
	Ext R15 (details up to RAN2)
	Per CC per UE
	Dedicated
	(N1,N2) parameter for R16 Type II codebook. Can reuse the IE for Rel.15 Type II (note: it is up to RAN2)

	Only when codebookType-r16=typeIIr16

	TypeII-ri-Restriction-r16
	BIT STRING (SIZE (4))
	Ext R15 (details  up to RAN2)
	Per CC per UE
	Dedicated
	Bitmap for rank restriction (Rel.16 Type II CB supports up to rank 4)
	Only when codebookType-r16=typeIIr16

	codebookType
	New R16 values: typeIIr16, typeIIr16-PortSelection
	Ext R15 (details up to RAN2)
	Per CC per UE
	Dedicated
	Codebook type. Can reuse R15 RRC parameter, but with additional values
	n/a

	TypeII-PortSelection-ri-Restriction-r16
	BIT STRING (SIZE (4))
	Ext R15 (details up to RAN2)
	Per CC per UE
	Dedicated
	Bitmap for rank restriction (Rel.16 Type II Port Selection CB supports up to rank 4)
	Only when codebookType-r16= typeIIr16-PortSelection

	portSelectionSamplingSize-r16
	1,2,3,4
	Ext R15 (details up to RAN2)
	Per CC per UE
	Dedicated
	Parameter d in Rel-16 Type II Port Selection CB
	Only when codebookType-r16= typeIIr16-PortSelection






[bookmark: _GoBack]M-TRP
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	M-DCI

	controlResourceSetToAddModList      
	SEQUENCE(SIZE (1..5)) OF ControlResourceSet
	Extension 
	Per DL BWP
	dedicated 
	[Agreement] For multi-PDCCH based multi-TRP operation, the maximum number of CORESETs per “PDCCH-config” is 5, according to UE capability.
[Agreement] For multi-PDCCH based multi-TRP operation, the maximum number of CORESETs that can be configured with the same TRP (i.e. same higher layer index configured per CORESET (if configured) per “PDCCH-Config”) is up to UE capability, including at least a candidate value of 3.
	

	controlResourceSetToReleaseList 
	SEQUENCE(SIZE (1..5)) OF ControlResourceSetId
	Extension 
	Per DL BWP
	dedicated 
	[Agreement] For multi-PDCCH based multi-TRP operation, the maximum number of CORESETs per “PDCCH-config” is 5, according to UE capability.
[Agreement] For multi-PDCCH based multi-TRP operation, the maximum number of CORESETs that can be configured with the same TRP (i.e. same higher layer index configured per CORESET (if configured) per “PDCCH-Config”) is up to UE capability, including at least a candidate value of 3.
	

	CORESETPoolIndex
	[0:1] 
	New
	per CORESET and Per DL BWP

	dedicated 
	[Agreement] The index to be used to generate separated ACK/NACK codebook is a higher layer signalling index per CORESET
Agreement The candidate values of higher layer parameter HigherLayerIndexPerCORESET are [0:1:M],  M=1
	

	AddtionalDataScramblingIdentityPDSCH
	INTEGER (0..1023)
	New or Extension up to RAN2
	Per DL BWP
	dedicated 
	Additional scrambling ID for PDSCHs scheduled by Multiple-DCI
[Agreement] At least for eMBB with M-DCI NCJT in order to generate different PDSCH scrambling sequences, support enhancing RRC configuration to configure multiple dataScramblingIdentityPDSCH
[Agreement] In case higher layer index per CORESET is configured, for multi-PDCCH based multi-TRP operation, when multiple dataScramblingIdentityPDSCH parameters are configured, each dataScramblingIdentityPDSCH is associated with a higher layer signalling index per CORESET (if configured) and is applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
	FFS: Whether and how to specify UE behaviour in case the higher layer index per CORESET is not configured.

	FFS: [PUCCHResource- CORESETpoolIndex]
	FFS
	New
	per PUCCH resource per UL BWP
	dedicated 
	Agreement: For M-DCI NCJT transmission, each PUCCH resource may be associated with a value of higher layer index per CORESET

	RAN1 is discussing different Alts to capture this agreement with or without this parameter. 

	CRSPatternList- CORESETPoolIndex
	FFS
	New
	per DL BWP
	dedicated
	Agreement For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.

	If UE does not support this feature, the default UE behaviour is the following:	For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs
This parameter/list is optional

	BDFactorR
	[1]
	New
	Per DL BWP
	dedicated
	Agreement: If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, the value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
	If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R.

	ACKNACKFeedbackMode
	{JointFeedback, SeperateFeedback}
	New
	Per PhysicalCellGroupConfig
	dedicated 
	[Agreement] In order to switch between joint and separated ACK/NACK feedback within a slot,  RRC signaling is used to switch between joint feedback and separate feedback
	

	S-DCI eMBB/URLLC

	maxNrofPorts
	ENUMERATED {n1,  n2}
	New
	Per PTRS-DownlinkConfig per DL BWP
	dedicated
	Agreement: Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission at least for eMBB and URLLC scheme 1a if two TCI states are indicated by one TCI code point, whereas the first/second PTRS port is associated with the lowest indexed DMRS port within the DMRS ports corresponding to the first/second indicated TCI state, respectively:
•RRC signalling is used to configure the two PTRS ports
•Note that whether supporting two PTRS ports is subject to UE capability
	2 PT-RS ports can only be configured for single-PDCCH based multi-TRP operation.

	RepTCIMapping
	ENUMERATED {CycMapping, SeqMapping}
	New
	Per DL BWP
	Dedicated
	Agreement: For single-DCI based M-TRP URLLC scheme 4, for TCI state mapping to PDSCH transmission occasions, both options 1 and 2 are supported and switched by RRC signalling
· Option 1: support Cyclical mapping, e.g. TCI states #1#2#1#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
· Option 2: support Sequential mapping, e.g. TCI states #1#1#2#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated
For more than 4 transmission occasions, above is repeated (for example, 8 transmission occasion in case of option 2: #1#1#2#2#1#1#2#2)
	

	URLLCRepNum
	FFS
	New
	Per PDSCH-TimeDomainResourceAllocation per DL BWP
	dedicated
	Agreement: For single-DCI based M-TRP URLLC schemes, the number of transmission occasions is indicated by following:
•For scheme 3, the number of transmission occasions is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion and two states means two transmission occasions. 
•For scheme 4, TDRA indication is enhanced to additionally indicate the number of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field. 
	

	StartingSymbolOffsetK
	FFS
	New
	Per DL BWP
	dedicated
	Agreement: For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset relative to the last symbol of the first transmission occasion, whereas the value of K can be optionally configured by RRC. If not configured, K=0. 
•The starting symbol and length of the first transmission occasion is indicated by SLIV. 
•The length of the second transmission occasion is the same with the first transmission occasion.
•Exact candidate value of K can be decided in RAN1#99

	FFS: Any restrictions on the possible value pairs for K and SLIV







	URLLSchemeEnabler
	FFS
	New
	Per DL BWP
	Dedicated
	Agreement: For single-DCI based M-TRP URLLC scheme differentiation among schemes 2a/2b/3, from the UE perspective: a new RRC parameter is introduced to enable [one scheme/multiple schemes] among 2a/2b/3. 
· Note: dynamic switching between schemes (including fallback) is a separate discussion

	FFS on details


	RVSeqOffset
	[0,1,2,3]
	New
	Per DL BWP 
	Dedicated 
	Agreement: For single-DCI based M-TRP URLLC scheme 4, selected RV sequence is applied to transmission occasions associated to the first TRP (i.e. the first TCI state). The RV sequence associated to the second TRP (i.e. the second TCI state) is determined by a RV offset from that selected RV sequence whereas the offset is RRC configured.
	






MB1+2
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	maxNrofSpatialRelationInfos
	64
	extension of R15
	a constant value
	a constant value 
(used for dedicated RRC)
	The value is increased to be 64 and used per BWP
	n/a

	maxNrofCandidateBeams
	64
	extension of R15
	a constant value
	a constant value 
(used for dedicated RRC)
	The value is increased to be 64 and used per BWP
	n/a

	maxNrofPUCCH-ResourceGroups
	4
	new R16
	a constant value
	a constant value 
(used for dedicated RRC)
	Maximum number of PUCCH resource groups per BWP, where simultaneous spatial relation update by MAC CE within each group is applicable
	n/a

	New parameter(s) for PUCCH resource grouping for simultaneous spatial relation update by MAC CE 
(RAN1 will decide further details in RAN1#99)
	To be determined by RAN2 
(Note: Up to maxNrofPUCCH-ResourceGroups PUCCH resource groups can be configured)
	new R16
	At least per UL BWP
(RAN1 will decide in RAN1#99 whether “per UL BWP” needs to be refined further to, e.g. “per PUCCH resource” or “per PUCCH SpatialRelationInfo”)
	dedicated
	Explicit PUCCH resource grouping for simultaneous spatial relation update for PUCCH resources in a group by MAC CE.
How to define this parameter(s) is up to RAN2.
	n/a

	simultaneousTCI-CellList
	sequence (size of (1,…,maxNrofServingCells)) of ServCellIndex
	new R16
	Per UE
	dedicated
	A list of CCs for which simultaneous TCI state activation across multiple CCs/BWPs by MAC CE is applied
	The CC lists should be non-overlapped.

	simultaneousTCI-CellListId
	INTEGER (0..maxNrofSimultaneousTCI-CellList-1)
	new R16
	Configured in simultaneousTCI-CellList
	dedicated
	An ID of simultaneousTCI-CellList
	Configured in simultaneousTCI-CellList

	maxNrofSimultaneousTCI-CellList
	2
	new R16
	a constant value
	a constant value 
(used for dedicated RRC)
	Maximum number of lists of CCs, where simultaneous TCI state activation by MAC CE within each list is applicable
	n/a

	simultaneousSpatialRelationCellList
	sequence (size of (1,…,maxNrofServingCells)) of ServCellIndex
	new R16
	Per UE
	dedicated
	A list of CCs for which simultaneous spatial relation update across multiple CCs/BWPs by MAC CE is applied
	The CC lists should be non-overlapped.

	simultaneousSpatialRelationCellListId
	INTEGER (0..maxNrofSimultaneousSpatialRelationCellList-1)
	new R16
	Configured in simultaneousSpatialRelationCellList
	dedicated
	An ID of simultaneousSpatialRelationCellList
	Configured in simultaneousSpatialRelationCellList

	maxNrofSimultaneousSpatialRelationCellList
	2
	new R16
	a constant value
	a constant value 
(used for dedicated RRC)
	Maximum number of lists of CCs, where simultaneous spatial relation update by MAC CE within each list is applicable
	n/a

	SRS-PathlossReferenceRS
	CHOICE {ssb-Index, csi-RS-Index} for each SRS-PathlossReferenceRS-Id
	new R16
	Per UL BWP
	dedicated
	Multiple candidate pathloss reference RS(s) for SRS power control, where one of the candidate RS(s) can be activated/updated for a SRS resource set via MAC CE
	n/a

	SRS-PathlossReferenceRS-Id
	INTEGER (0..maxNrofSRS-PathlossReferenceRSs-1)
	new R16
	Configured in SRS-PathlossReferenceRS
	dedicated
	An ID of SRS-PathlossReferenceRS
	Configured in SRS-PathlossReferenceRS

	maxNrofSRS-PathlossReferenceRSs
	[TBD, e.g., 8, 16, 64]
	new R16
	a constant value
	a constant value 
(used for dedicated RRC)
	Maximum number of RSs used as pathloss reference for SRS power control
	n/a

	
	
	
	
	
	
	

	reportQuantity
	'cri-SINR', 'ssb-Index-SINR'
	extension of R15
	configured in CSI-reportConfig
	dedicated
	parameter to configure UE to report CRI+SINR or SSBRI+SINR 
Note: “extension of R15” means to define a reportQuantity-r16 based on reportQuantity defined in R15
	n/a

	nrofReportedRSForSINR
	{n1, n2, n3, n4}
	new R16
	configured in CSI-reportConfig
	dedicated
	number of RS to be reported in a beam report instance for L1-SINR based beam report
Note: Whether to use a new parameter or reuse groupBasedBeamReporting is up to RAN2.
	n/a

	rsrp-ThresholdSSBBFR
	RSRP-Range
	new R16
	Per DL BWP
	dedicated
	new beam identification threshold
	It should be configured when candidateBeamResourceList is configured.

	beamFailureDetectionResourceList
	sequence (size of (1,…,maxNrofFailureDetectionResources)) of NZP-CSI-RS-ResourceId
	new R16
	Per DL BWP
	dedicated
	CSI-RS resources for beam failure detection
Note: Whether to use an parameter or reuse RadioLinkMonitoringConfig with restriction is up to RAN2.
	Only periodic 1-port CSI-RS for BM can be configured

	schedulingRequestIDForBFR
	SchedulingRequestId 
	new R16
	Per Cell Group
	dedicated
	dedicated request for SCell BFR.
	This parameter is optionally configured 

	candidateBeamResourceList
	sequence (size of (1,…,maxNrofCandidateBeams)) of candidateBeamResource
	new R16
	Per DL BWP
	dedicated
	resource list for SCell new beam identification

	This parameter should be mandatorily configured with at least 1 resource when SCell BFR is configured for the same DL BWP 

	candidateBeamResource
	structure including: cell, choice{ssb-Index, nzp-csi-RS-ResourceId}
	new R16
	Per DL BWP
	dedicated
	one resource for SCell new beam identification
	n/a

	cell
	ServCellIndex
	new R16
	Configured in new structure candidateBeamResource
	dedicated
	serving cell index for RS for new beam identification
	n/a

	beamFailureInstanceMaxCount
	The same as beamFailureInstanceMaxCount defined in R15
	New R16
	Per DL BWP
	dedicated
	Maximum number of beam failure instance for beam failure detection
Note: Whether to use a new parameter or reuse the field beamFailureInstanceMaxCount in RadioLinkMonitoringConfig is up to RAN2. 
	n/a.





