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Introduction
[bookmark: _Ref178064866]In this document, we discuss some issues on constants in TS38.331. 
Discussion
Move constant definitions to where they are used
[bookmark: _GoBack]By tradition, RRC specifications have collected ASN.1 constants (maxNrofXxxx) into a common section “Multiplicity and type constraint definitions”. This decouples the definition of the constant from the context of where the constant is used. This has decreased the readability of the specification, having to look at different places in the specification. 

Example:
-- ASN1START
-- TAG-REPORT-CONFIG-ID-START

[bookmark: _Hlk504400670]ReportConfigId ::=	INTEGER (1..maxReportConfigId)

maxReportConfigId 	INTEGER ::= 32


-- TAG-REPORT-CONFIG-ID-STOP
-- ASN1STOP

We therefore propose that constant definitions are placed together with the asn.1 definitions where they are used. 

Move constant definitions to the part (IE definition) in TS 38331 where the constant is used.
Often, there is only a single use case of a constant, e.g. to set the upper limit of a list. Then, the constant definition can preferably be omitted, and the upper limit is specified directly in the SIZE statement. 
One advantage of using a maxNrofXxxx constant is to secure e.g. use of same limit in multiple lists in different parts of the ASN.1. We do not this is a real conflict with the advantage of having the constant definition close to its use.  It is also possible in a later release to introduce a maxNrofXxxx definition, e.g. in case a new list has the same size as an existing list, without compatibility issues.

Delete the constant definitions that are only used once in the ASN.1, and define the limit directly e.g. in the SIZE statement.

ServCellIndex range vs maxServingCells

The following agreement is currently not correctly covered in TS38331:

Agreements

1:	 The MN provides the SN the range of SCellIndex to be used by signalling a start value and a stop value if the range. 32 SCellIndex range is used between the MN and the SN. The UE uses “Dual Connectivity PHR MAC Control Element supporting 32 serving cells with configured uplink” for PH reporting.

TS38.331 currently reads:
ServCellIndex
The IE ServCellIndex concerns a short identity, used to identify a serving cell (i.e. the PCell or an SCell). Value 0 applies for the PCell, while the SCellIndex that has previously been assigned applies for SCells. 
ServCellIndex information element
-- ASN1START
-- TAG-SERV-CELL-INDEX-START

[bookmark: TServCellIndexr13]ServCellIndex ::=    INTEGER (0..maxNrofServingCells-1)

-- TAG-SERV-CELL-INDEX-STOP
-- ASN1STOP

But maxNrofServingCells reflects the number of cells in a cell group (16).

Use 31 as upper limit on ServcellIndex (directly in IE definition)
Rename maxNrofServingCells to maxNrofServingCellsInCG

Delete “…Nrof…”
In many cases, “…Nrof…” can be removed from names of constants.

Remove “…Nrof…” from names of several constants.
Allocating values to constants
Many maxNrofXxx values are missing in TS 38331.
In Appendix, we provide an overview, and propose values on some.
The following should be noted:
· In many cases, the maxNrofXxxx sets the limits on what is possible to convey via RRC signalling. Additional system limits sets the “real” requirements, e.g. on RRM
· To avoid future addition of new lists to “extend” and existing list (e.g. from 256 to 512 list elements) it could in some cases be wise to from the beginning set a very high list size, but limit the actual used size in field description.
· 
RAN2 to discuss and agree on remaining constant values
Conclusion
In this document, we have raised some issues on use of constants in TS38.331. be avoided. 
We ask RAN2 to discuss and agree on the following proposals:

1. [bookmark: _Hlk507134808]Move constant definitions to the part (IE definition) in TS 38331 where the constant is used.
1. Delete the constant definitions that are only used once in the ASN.1, and define the limit directly e.g. in the SIZE statement.
1. Use 31 as upper limit on ServcellIndex (directly in IE definition).
1. Rename maxNrofServingCells to maxNrofServingCellsInCG
1. Remove “…Nrof…” from names of several constants.
1. RAN2 to discuss and agree on remaining constant values.

[bookmark: _In-sequence_SDU_delivery]References
[1] 	TS 38.331

Appendix


	Area
	Name
	Current spec value
	Proposed value
	Description from 38.331
	
Comments

	L1
	maxCoReSetDuration
	3
	 
	-- Max number of OFDM symbols in a control resource set
	

	L1
	maxEARFCN
	262143
	
	-- Highest value of extended E-UTRA EARFCN range

	

	L1
	maxINT-DCI-PayloadSize
	 
	 
	-- Max number payload of a DCI scrambled with INT-RNTI
	RAN1 information needed.

	L1
	maxINT-DCI-PayloadSize-1
	 
	 
	-- Max number payload of a DCI scrambled with INT-RNTI minus 1
	RAN1 information needed.

	L1
	maxNrofBWPs
	4
	 
	-- Maximum number of BWPs per serving cell
	

	L1
	maxNrofControlResourceSets
	12
	 
	-- Max number of CoReSets configurable on a serving cell
	

	L1
	maxNrofControlResourceSets-1
	11
	 
	 
	RAN1 information needed.

	L1
	maxNrofCSI-IM-Resources
	 
	 
	-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.
	RAN1 information needed.

	L1
	maxNrofCSI-IM-Resources-1
	 
	 
	-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.
	RAN1 information needed.

	L1
	maxNrofCSI-IM-ResourcesPerSet
	 
	 
	-- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax in 38.214
	RAN1 information needed.

	L1
	maxNrofCSI-MeasId
	 
	 
	-- Maximum number of link configurations
	RAN1 information needed.

	L1
	maxNrofCSI-MeasId-1
	 
	 
	-- Maximum number of link configurations minus 1
	RAN1 information needed.

	L1
	maxNrofCSI-ResourceConfigurations
	 
	 
	-- Maximum number of resource configurations
	RAN1 information needed.

	L1
	maxNrofCSI-ResourceConfigurations-1
	 
	 
	-- Maximum number of resource configurations minus 1
	RAN1 information needed.

	L1
	maxNrofCSI-ResourceSets
	 
	 
	-- Maximum number of resource sets per resource configuration
	RAN1 information needed.

	L1
	maxNrofCSI-ResourceSets-1
	 
	 
	-- Maximum number of resource sets per resource configuration minus 1
	RAN1 information needed.

	L1
	maxNrofCSI-ResrouceConfigurations
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofCSI-RS
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofCSI-RS-ResourcesPerSet
	8
	 
	- Maximum number of CSI-RS resources per resource set
	

	L1
	maxNrofDL-Allocations
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofNZP-CSI-RS-Resources-1
	 
	 
	-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1
	RAN1 information needed.

	L1
	maxNrofP0-PUSCH-AlphaSets
	30
	 
	-- Maximum number of P0-pusch-alpha-sets (see 38,213, section 7.1)
	

	L1
	maxNrofP0-PUSCH-AlphaSets-1
	29
	 
	-- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, section 7.1)
	

	L1
	maxNrofPCIsPerSMTC
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofPhysicalResourceBlocks
	275
	 
	-- Maximum number of PRBs
	

	L1
	maxNrofPhysicalResourceBlocks-1
	274
	 
	-- Maximum number of PRBs
	

	L1
	maxNrofPUCCH-P0-PerSet
	8
	 
	-- Maximum number of P0-pucch present in a p0-pucch set
	

	L1
	maxNrofPUCCH-PathlossReferenceRSs
	4
	 
	-- Maximum number of RSs used as pathloss reference for PUCCH power control. 
	

	L1
	maxNrofPUCCH-PathlossReferenceRSs-1
	3
	 
	-- Maximum number of RSs used as pathloss reference for PUCCH power control minus 1.
	

	L1
	maxNrofPUCCH-ResourceSets
	4
	 
	-- Maximum number of PUCCH Resource Sets
	

	L1
	maxNrofPUCCH-ResourceSets-1
	3
	 
	-- Maximum number of PUCCH Resource Sets minus 1.
	

	L1
	maxNrofPUCCH-ResourcesPerSet
	8
	 
	-- Maximum number of PUCCH Resources per PUCCH-ResourceSet
	

	L1
	maxNrofPUCCH-ResourcesPerSet-17
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofPUSCH-PathlossReferenceRSs
	4
	 
	-- Maximum number of RSs used as pathloss reference for PUSCH power control. 
	

	L1
	maxNrofPUSCH-PathlossReferenceRSs-1
	3
	 
	-- Maximum number of RSs used as pathloss reference for PUSCH power control minus 1.
	

	L1
	maxNrofQFIs
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofRateMatchPatterns
	4
	 
	-- Max number of rate matching patterns that may be configured
	

	L1
	maxNrofRateMatchPatterns-1
	3
	 
	-- Max number of rate matching patterns that may be configured minus 1
	

	L1
	maxNrofSearchSpaces
	40
	 
	-- Max number of Search Spaces
	

	L1
	maxNrofSearchSpaces-1
	339
	 
	-- Max number of Search Spaces minus 1
	

	L1
	maxNrofSlotFormatCombinationsPerSet
	 
	 
	-- Maximum number of Slot Format Combinations in a SF-Set.
	RAN1 information needed.

	L1
	maxNrofSlotFormatCombinationsPerSet-1
	 
	 
	-- Maximum number of Slot Format Combinations in a SF-Set minus 1.
	RAN1 information needed.

	L1
	maxNrofSlotFormatsPerCombination
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofSlots
	320
	 
	-- Maximum number of slots in a 10 ms period
	

	L1
	maxNrofSlots-1
	319
	 
	-- Maximum number of slots in a 10 ms period minus 1
	

	L1
	maxNrofSpatialRelationInfos
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofSR-ConfigPerCellGroup
	8
	 
	-- Maximum number of SR configurations per cell group
	RAN1 information needed.

	L1
	maxNrofSR-Resoruces
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofSRS-Resources
	 
	 
	-- Maximum number of SRS resources in an SRS resource set.
	RAN1 information needed.

	L1
	maxNrofSRS-Resources-1
	 
	 
	-- Maximum number of SRS resources in an SRS resource set minus 1.
	RAN1 information needed.

	L1
	maxNrofSRS-ResourceSets
	 
	 
	-- Maximum number of SRS resource sets.
	RAN1 information needed.

	L1
	maxNrofSRS-ResourceSets-1
	 
	 
	-- Maximum number of SRS resource sets minus 1.
	RAN1 information needed.

	L1
	maxNrofSRS-ResourcesPerSet
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofSRS-TriggerStates-1
	3
	 
	-- Maximum number of SRS trigger states minus 1, i.e., the largest code point.
	

	L1
	maxNrofSSB-Resources-1
	63
	 
	-- Maximum number of SSB resources in a resource set minus 1
	

	L1
	maxNrofSSBs 
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofSymbols-1
	13
	 
	- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)
	

	L1
	maxNrofTCI-States
	64
	 
	 
	

	L1
	maxNrofTCI-States-1
	63
	 
	 
	

	L1
	maxNrofTCI-StatesPDCCH
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofUL-Allocations
	 
	 
	 
	RAN1 information needed.

	L1
	maxNrofZP-CSI-RS-Resources
	3
	 
	-- Maximum number of Zero-Power (NZP) CSI-RS resources
	

	L1
	[bookmark: RANGE!C64]maxNrofZP-CSI-RS-Resources-1
	2
	 
	-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1
	

	L1
	maxQFI
	 
	 
	 
	RAN1 information needed.

	L1
	maxRA-CSIRS-Resources
	 
	 
	 
	RAN1 information needed.

	L1
	maxRA-SSB-Resources
	 
	 
	 
	RAN1 information needed.

	L1
	maxSCSs
	 
	 
	 
	RAN1 information needed.

	L1
	maxSFI-DCI-PayloadSize
	 
	 
	-- Max number payload of a DCI scrambled with SFI-RNTI
	RAN1 information needed.

	L1
	maxSFI-DCI-PayloadSize-1
	 
	 
	-- Max number payload of a DCI scrambled with SFI-RNTI minus 1
	RAN1 information needed.

	L2
	maxCellSCG
	 
	 -
	
	Same as maxNrofSCells. Can be deleted.

	L2
	maxDRB
	 
	 16
	Draft: Max mumber of DRBs
	Currently, this sets the max number of DRBs that can be added/modified/deleted.
Proposal: 16


	L2
	maxLCG-ID
	7
	 
	-- Maximum value of LCG ID
	

	L2
	maxLCH
	 
	 -
	
 
	Currently, this sets the max number of LCHs (RLC Bearers) that can be added/modified/deleted.
Deleted in email discussion #5, since same as maxLC-ID.


	L2
	[bookmark: _Hlk507083163]maxLC-ID
	 
	 20
	-- Maximum value of Logical Channel ID

	Proposed to be set to “max number of DRBs” + “max number of SRBs” = 16 + 4 = 20

	L2
	maxNrofTAGs
	4
	 
	-- Maximum number of Timing Advance Groups
	

	L2
	maxNrofTAGs-1
	3
	 
	-- Maximum number of Timing Advance Groups minus 1
	

	UE Cap
	maxBandComb
	 
	 
	- Maximum number of DL band combinations
	Need further RAN2 discussion

	UE Cap
	maxBands
	 
	 
	 
	Need further RAN2 discussion

	UE Cap
	maxBasebandProcComb
	 
	 
	-- Maximum number of base band processing combinations
	Need further RAN2 discussion

	UE Cap
	maxRAT-CapabilityContainers
	 
	 8
	-- Maximum number of interworking RAT containers (incl NR and MRDC)

	Need further RAN2 discussion

	UE Cap
	maxSecondaryCellGroups
	 
	 3
	
	Currently, defines the max value of CellGroupID.
Proposal: rename to maxCellGroupID (3), meaning values 0-3 are used (4 Cell Groups

	UE Cap
	maxSimultaneousBands
	 
	 32
	-- Maximum number of simultaneously aggregated bands


	Defines the max number of cells (component carriers) in a CA/DC band combination. In LTE, value is used, although 32 is the upper limit after Rel-13 B5C work item. There can be max 16 cells in a cell group.

	Cell
	maxNrofSCells
	15
	 
	-- Max number of secondary serving cells per cell group
	

	Cell
	maxNrofServingCells
	16
	 
	-- Max number of serving cells (SpCell + SCells) per cell group
	

	Cell
	maxNrofServingCells-1
	15
	 
	-- Max number of serving cells (SpCell + SCells) per cell group minus 1
	

	RRM
	maxCellPrep
	 
	 32
	 
	In LTE, the corresponding parameter was maxReestabInfo (32).
Only used in inter-node message HandoverPreparationInformation.
Proposal: 
· Reuse LTE name and value (32)
· use constant local in Inter-node module

	RRM
	maxCellReport
	 
	 
	 
	

	RRM
	maxFreq
	 
	 8
	 DRAFT: Max number of non-serving frequencies possible to include in MeasResultSCG-Failure.


	Rename to maxNonServFreqReport, or(preferred) include directly in SIZE definition.

	RRM
	[bookmark: _Hlk506295134]maxNrofAggregatedCellsPerCellGroup
	 
	 16
	This is related to L1 parameter. Can use same value as maxNrofServingCells (16).
	This is related to L1 parameter. Can use same value as maxNrofServingCells (16), or (preferred) reuse this constant.

	RRM
	maxNrofCandidateBeams
	 
	 16
	
	Defines the max number of PRACH-ResourceDedicatedBFR that can be signalled in BFR config.
Expected RAN4 defines performance requirement. 
RAN1/RAN4 feedback needed.

	RRM
	maxNrofCellMeas
	 
	 32
	-- Maximum number of entries in each of the cell lists in a measurement object.

	32 is used in LTE. Same can be used here

	RRM
	maxNrofCSI-ReportConfig-1
	 
	 
	 
	Need further RAN2 discussion

	RRM
	maxNrofCSI-Reports
	 
	 
	-- Maximum number of report configurations
	Need further RAN2 discussion

	RRM
	maxNrofCSI-RS-CellsRRM
	 
	 
	-- Maximum number of FFS
	Need further RAN2 discussion

	RRM
	maxNrofCSI-RS-ResourcesRRM
	 
	 96
	-- Maximum number of CSI-RS resources for an RRM measurement object
	Change 
CSI-RS-ResourceId-RRM ::= 				INTEGER (0..maxNrofCSI-RS-ResourcesRRM-1)
To
CSI-RS-ResourceId-RRM ::= 				INTEGER (1..maxNrofCSI-RS-ResourcesRRM)

	RRM
	maxNrofCSI-RS-ResourcesRRM-1
	 
	-
	-- Maximum number of CSI-RS resources for an RRM measurement object minus 1
	Delete. See above

	RRM
	maxNrofCSI-RS-ResourcesToAverage
	 
	 
	-- Max number for the (max) number of CSI-RS to average to determine cel measurement
	Need further RAN2 discussion

	RRM
	maxNrofIndexesToReport 
	 
	 
	 
	Need further RAN2 discussion

	RRM
	maxNrofMeasId
	 
	 64
	-- Maximum number of configured measurements
	64 is used in LTE

	RRM
	maxNrofObjectId
	 
	 64
	-- Maximum number of configured measurement objects
	64 is used in LTE

	RRM
	maxNrofPCI-Ranges
	 
	 8
	-- Maximum number of PCI ranges
	In LTE, 4 is used for UTRA PCI ranges

	RRM
	maxNrofQuantityConfig
	2
	 
	-- Maximum number of quantity configurations
	

	RRM
	maxNrofReportConfigIdsPerTrigger
	16
	 
	-- Maximum number of report configurations per reportTrigger
	

	RRM
	maxNrofSS-BlocksToAverage
	 
	 
	-- Max number for the (max) number of SS blocks to average to determine cell measurement
	Need further RAN2 discussion

	RRM
	maxReportConfigId
	 
	 64
	-- Maximum number of reporting configurations
	32 is used in LTE

	RRM
	maxNrofFailureDetectionResources
	 
	 
	-- Maximum number of failure detection resources
	Need further RAN2 discussion



