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1. Introduction
Following the presentation of R2-1803749, RAN2 asked for signalling details. Qualcomm has provided the proposed signalling changes below, and a very lively offline discussion evolved around the understanding and merits of each change.
R2-1803749	Avoiding bridges to nowhere	Qualcomm Incorporated	discussion	Rel-15
=>	Qualcomm will provide a conrtibution to show what the signalling details of a solution based on P3, P4 and P5 option 1, so that it can analysed in the group. R2-1803954 (Offline discussion #30)
2. Description of the proposals
While providing the proposals to implement R2-1803749, we realized that we can describe our proposal in two parts, and additionally, we realized that we can do two additional enhancements that are related to the LTE capabilities.
The 4 enhancements are graphically depicted in figure 1:
[image: ]
Figure 1 The 4 proposed enhancements

2.1 Supported Band combination level 
A band combination-level summary of DL/UL parameters, that can be mappped to a number of NR band combinations.  
Within the combination, the RF bands are mapped sequentially to the band capabilities in this “per band combination structure”.
A suboptimization is added to choose between a saved set of parameters, and a direct listing, this is optional to include, but helps for the cases there is only one configuration for that band combination. Then, we don’t incur the cost of an indirection. This is implemented in this ASN.1 code:
Bands-Configuration-List ::= CHOICE {
	nr-BandCombination-index		NR-BandCombination-Index,
	nr-BandCombination			NR-BandCombination
}

Another suboptimization helps avoid having to list permutations. Bands within a group can be permutted with their default assignment of band configurations.  This is implemented in this ASN.1 code:
	frequencyBandGroup					INTEGER(1..4),

2.3 Supported Band combination level 
A band-level summary of DL and UL parameters, that can be mapped from the band combination structure. 
2.4 Supported Band combination level 
At the highest level, there may be many LTE combinations that work with many NR combinations. This is a many to many association, that can save a lot of redundancy.  This is achieved with this structure:
-- The UE supports any eutra entry with any NR entry in BandCombinationList
MR-DC-BandCombination ::= SEQUENCE {
	eutra-BandCombinationList	(SIZE (1.. maxBandComb)) EUTRA-BandCombination,
	BandCombinationList  (SIZE (1..maxBandComb)) OF BandCombination
}

2.5 Supported Band combination level 
There may be existing combinations that can operate with NR. Why not just refer to them? Adjusting the existing band combinations lists to account for NR is a UE option, enhanced if we relax the fallback rules. There is no need to have baseband capabilities for LTE, and short of restructuring all the LTE parameters, then, we propose to link to existing LTE structures, keeping the door open in the 4th choice of the structure to add a new structure that is optimized, like for NR, either in rel-15 or later. This is achieved in this structure:
EUTRA-BandCombination ::= CHOICE {
	index-SupportedBandListEUTRA	INTEGER(1..maxBands),
	index-ca-list-r10-r11 CHOICE {
		index-SupportedBandCombination-r10 INTEGER (1..maxBandComb-r10),
		index-SupportedBandCombination-r11 	INTEGER (1..maxBandComb-r11)
	},
	index-SupportedBandCombination-r13 	INTEGER (1..maxBandComb-r13),
	index-SupportedBandCombination-r15 	INTEGER (1..maxBandComb-r15)  --TBD structure, discuss the need for a new one
}

2.4 Misc corrections
Incidental/Misc changes and corrections.



3. Proposals
Having gone through the problems with current situation, we do want to optimize the size of the UE capabilities, which is the real problem. In the process, we want to confirm that:
Proposal 1: RAN2 shall define signaling allowing the UE to signal exact capabilities supported for each NR CA/MR-DC band combination, as requested by operators and OEMs.
Proposal 2: Merge the RF and BPC containers, keeping the current DL/UL structure and mapping. There shall be explicit linking from the RF band combinations to this “per band combination structure”. The relationship is many to many.
Proposal 2a: This “per band combination structure” will carry the Type 2 and type 3 parameters (as defined in R2-1712078) that are per “band combination” (this agreement does not cover parameters that are “per band, per band combination”).  
Proposal 3: Create structures describing one band parameters for DL and UL separately.
Proposal 3a:  This “per band structure” will carry Type 2/3 parameters (as defined in R2-1712078) that are per band, per band combination. 
Proposal 4: Decouple LTE and NR capabilities. EN-DC capabilities shall allow many to many mappings between LTE and NR capabilities.
Proposal 5: LTE capabilities in EN-DC shall have the option to be one of:
1. LTE per band capabilities, as described in the legacy LTE capabilities.
2. LTE rel-10/11 band combination capabilities, as described in the legacy LTE capabilities.
3. LTE rel-13 band combination capabilities, as described in the legacy LTE capabilities.
4. New LTE band combinations, as defined in the new MR-DC container.

Proposal 5a: Agree to add a new structure in MR-DC for dedicated LTE capabilities with NR.  These new LTE MR-DC capabilities shall be used to include LTE capabilities dependent on NR operation, such as Rel-15 URLLC.
Proposal 6: Have an email discussion for 1.5 weeks to adopt the ASN.1 changes in R2-1803954 (this document), according to the agreements above.
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[bookmark: _Toc502572221]5.6	UE capabilities
[bookmark: _Toc502572222]5.6.1	UE capability transfer	Comment by INTEL: ToDisc: Samsung: ASN.1 of this message is undefined, but it seems needed as it is included in SCG-ConfigInfo (joint issue with inter-node part)
5.6.1.1	General
Editor’s Note: Targeted for completion in June 2018.
5.6.1.2	Initiation
Editor’s Note: Targeted for completion in June 2018.
5.6.1.3	Reception of the UECapabilityEnquiry by the UE
Editor’s Note: Targeted for completion in June 2018.
5.6.1.4	Compilation of band combinations supported by the UE
The UE shall:
1>	if FreqBandList is received:
2>	compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message,  only consisting of bands included in FreqBandList, and prioritized in the order of FreqBandList, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);
2>	for each band combination included in the candidate list:
3>	if it is regarded as a fallback band combination with the same capabilities of another band combination included in the list of candidates as specified in TS 38.306 [xx]:
4>	remove the band combination from the list of candidates.
2>	include all band combinations in the candidate list into supportedBandCombination;
1>	else:
2>	include all band combinations supported by the UE into supportedBandCombination, excluding fallback band combinations with the same capabilities of another band combination included in the list of band combinations supported by the UE;
5.6.1.5	Compilation of baseband processing combinations supported by the UE
The UE shall:
1>	for each band combination included in supportedBandCombination:
2>	include the baseband processing combination supported for the band combination into supportedBasebandProcessingCombinationBandCombinationProcessing, unless it is already included;
2>	if there are the fallback baseband processing combinations of this baseband processing combination as specified in TS 38.306 [xx] for which supported baseband capabilities are different from this baseband processing combination:
3>	include only these baseband processing combinations into supportedBasebandProcessingCombinationBandCombinationProcessing;
	The Next Change




	

[bookmark: _Toc493510611][bookmark: _Toc500942761][bookmark: _Toc505697617]6.3.3	UE capability information elements
[bookmark: _Toc500942762][bookmark: _Toc505697618][bookmark: _Hlk505360212]–	BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations.
BandCombinationList information element
-- ASN1START
-- TAG-BAND-COMBINATION-LIST-START

MR-DC-BandCombinationList ::=	SEQUENCE (SIZE (1..maxBandComb)) OF MR-DC-BandCombination

-- The UE supports any eutra entry with any NR entry in BandCombinationList
MR-DC-BandCombination ::= SEQUENCE {
	eutra-BandCombinationList	(SIZE (1.. maxBandComb)) EUTRA-BandCombination,
	BandCombinationList ::=	SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination
}

EUTRA-BandCombination ::= CHOICE {
	index-SupportedBandListEUTRA	INTEGER(1..maxBands),
	index-ca-list-r10-r11 CHOICE {
		index-SupportedBandCombination-r10 INTEGER (1..maxBandComb-r10),
		index-SupportedBandCombination-r11 	INTEGER (1..maxBandComb-r11)
	},
	index-SupportedBandCombination-r13 	INTEGER (1..maxBandComb-r13),
	index-SupportedBandCombination-r15 	INTEGER (1..maxBandComb-r15)  --TBD structure, discuss the need for a new one
}

IMPORTS
	maxBands,
	maxBandComb-r10,
	maxBandComb-r11,
	maxBandComb-r13
FROM EUTRA-RRC-Definitions;



-- Any element of bands-List can be mapped to any entry in bands-Configuration-List, following the rule included 
BandCombination ::= SEQUENCE {
	bands-List				(SIZE(1..maxBandComb)) OF BandList,
	bands-Configuration-List	(SIZE(1.. maxBandComb)) OF Bands-Configuration-List
}

--Subotimization of the 1st enhancement
[bookmark: _Hlk507738934]Bands-Configuration-List ::= CHOICE {
	nr-BandCombination-index		NR-BandCombination-Index,
	nr-BandCombination			NR-BandCombination
}

NR-BandCombination-Index :: = INTEGER(1..maxBandComb)

-- nr-BandCombination-index indices SupportedDLParametersPerBandCombination in order of appearance in the list:
SupportedParametersPerBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF ParametersPerBandCombination



NR-BandCombination ::= SEQUENCE {
	bandParametersDL				SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDL			OPTIONAL  -- Not included in case of SUL	Comment by INTEL: ToDisc: Samsung: Remove IE as not needed i.e. used only once (any level complicates)
Note that as long as UL and DL can use a common information structure (i.e. same parameters apply), a common structure should be used
AndDL-ParametersList			BandAndDL-ParametersList,	Comment by INTEL: ToDisc: Samsung: Use a general naming convention for lists. In LTE it was common to use ‘Info’ when to indicate parameters were provided per entry e.g. BandInfoList, CellInfoList, FrequencyInfoList, PLMN-InfoList. If info is disliked it can be bandParamListDL
	bandCombinationsUL					BIT STRING (SIZE (1.. maxBandCombUL))   OPTIONAL, 	
	bandCombinationULParametersList		SEQUENCE (SIZE (1..maxBandCombUL)) OF BandCombinationULParameters,	Comment by INTEL: ToDisc: Samsung: Clarification should be provided what this field really concerns. Assuming UE separately signals a list of all supported UL BCs with the parameters applicable for each UL BC, does this field then define an alternative value for the UL BC when used in combination with this particular DL BC?	Comment by INTEL: ToDisc: Samsung: Use a general naming convention for lists. In LTE it was common to use ‘Info’ when to indicate parameters were provided per entry e.g. BandInfoList, CellInfoList, FrequencyInfoList, PLMN-InfoList. If info is disliked it can be bandParamListDL
	bandCombinationDLParametersList		BandCombinationDLParametersList	Comment by INTEL: ToDisc: Samsung: Clarification should be provided what this field really concerns. Assuming UE separately signals a list of all supported UL BCs with the parameters applicable for each UL BC, does this field then define an alternative value for the UL BC when used in combination with this particular DL BC?
}

-- Bands and DL band parameters

BandListAndDL-ParametersList ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandAndBCSAndDL-Parameters

BandAndBCSAndDL-Parameters ::= SEQUENCE {	Comment by INTEL: ToDisc: Samsung: Seems better to have a choice between LTE and NR at highest level? I.e. it seems undesirable to repeat choices at many different levels/ places (assuming that most parameters per BC/ per band of BC are not common e.g. FBI)?
	frequencyBand						FreqBandInformation,
	frequencyBandGroup					INTEGER(1..4),
	supportedBandwidthCombinationSet		SupportedBandwidthCombinationSet
}
	bandParametersDL				BandParametersDL			OPTIONAL  -- Not included in case of SUL
}

-- Per Band combination DL parameters
-- BCS is defined by RAN4’s definition per RF CA
SupportedBandwidthCombinationSet ::=	BIT STRING (SIZE (1..maxBandwidthCombSet)) 


BandCombinationDLParametersList ::= SEQUENCE {
	-- Type 2&3 params that are included once per band combination
	-- TBD: If this list is long and repetitive we can also create a reference list like below for SupportedParametersPerBand
}



-- UL band combinations (without signalling of frequency bands)
-- Per Band combination UL parameters
BandCombinationUL-PerBC-DL ::= SEQUENCE (SIZE (1..maxBandCombUL)) OF BandParameterCombinationUL	Comment by INTEL: Possible ToDisc: Huawei, Samsung: IE is not used anywhere. I don’t understand how it is intended to be used. [Email Disc rapporteur]: The bit string of bandCombinationUL is used as pointers to the entries in BandCombinationUL-PerBC-DL. That's why BandCombinationUL-PerBC-DL is not used anywhere, according to the structure agreed in R2-1801620.

BandParameterCombinationUL ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF PerBandParametersUL

[bookmark: _Hlk505360250]PerBandParametersUL ::= SEQUENCE {
	bandParametersUL					BandParametersUL			OPTIONAL  -- Not included in case of DL-only band
}

BandCombinationULParameters ::= SEQUENCE {
	multipleTimingAdvances		ENUMERATED {supported}		OPTIONAL,
	singleUL-Transmission		ENUMERATED {supported}		OPTIONAL,
	intraBandSimultaneousTxRx	ENUMERATED {supported}		OPTIONAL	-- FFS per UE or per band Combination
}

-- Others

FreqBandInformation::= CHOICE {
    bandEUTRA             				FreqBandIndicatorEUTRA,
    bandNR                				FreqBandIndicator
}

BandParametersDL ::= SEQUENCE {
	bandwidthClassDL			CHOICE {
		ca-BandwidthClassDL-EUTRA		CA-BandwidthClassEUTRA,
		ca-BandwidthClassDL			CA-BandwidthClass
    },
	dl-parametersPerBandIndexList		ParametersPerBandIndexList, -- Index list to supportedDLParametersPerBand
	scalingFactor0dot75			ENUMERATED {supported}		OPTIONAL, -- FFS dependent on RAN1 confirmation	Comment by INTEL: Possible ToDisc: NTTDCM, Ericsson, Huawei: The scaling factor should be removed so far until the RAN1 feedback is available. [Email Disc rapporteur]: Add “—FFS dependent on RAN1 confirmation”
	...
}


BandParametersUL ::= SEQUENCE {
	bandwidthClassUL			CHOICE {
		ca-BandwidthClassUL-EUTRA		CA-BandwidthClassEUTRA,
		ca-BandwidthClassUL			CA-BandwidthClass
    },
	ul-parametersPerBandIndexList		ParametersPerBandIndexList, -- Index list to supportedULParametersPerBand
	scalingFactor0dot75			ENUMERATED {supported}		OPTIONAL, -- FFS dependent on RAN1 confirmation
	...
}


-- TAG-BAND-COMBINATION-LIST-STOP
-- ASN1STOP
[bookmark: _Toc487673700][bookmark: _Toc500942763]
	BandCombinationList field descriptions

	bandCombinationsUL	Comment by INTEL: ToDisc: Samsung: Clarification should be added what the first bit refers to? Possibly it refers to the first entry in a list of UL BCs (with the parameters per BC and per band of BC) that UE signals separately. However, such list does not seem to be signaled. Is it missing? If signaled, would the MRDC UL BCs always comprise bands of both RATs?
Bit string with pointers to entries in BandCombinationListUL. Only the UL combinations of the same number of entries as in bandAndParametersDLList can be pointed to.


[bookmark: _Toc505697619]–	FreqBandList
The IE FreqBandList is used to contain list of NR and/or E-UTRA frequency bands for which the UE is requested to provide its supported NR CA and/or MR-DC band combinations (i.e. within the UE capability containers for NR and MR-DC, as requested by E-UTRA). 
FreqBandList information element
-- ASN1START

FreqBandList ::=	SEQUENCE (SIZE (1..maxRequestedBands)) OF FreqBandInformation

FreqBandInformation ::= CHOICE {
	bandEUTRA				FreqBandIndicatorEUTRA,
	bandNR					FreqBandIndicator
}

-- ASN1STOP
–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/transferred UE capabilities.
RAT-Type information element
-- ASN1START
-- TAG-RAT-TYPE-START

RAT-Type ::= ENUMERATED {nr, eutra-nr, spare2, spare1, ...}


-- TAG-RAT-TYPE-STOP
-- ASN1STOP
[bookmark: _Toc500942764][bookmark: _Toc505697620][bookmark: _Toc487673705]–	UE-CapabilityRAT-ContainerList
The IE UE-CapabilityRAT-ContainerList contains a list of containers, one for each RAT for which UE capabilities are transferred, if any.
UE-CapabilityRAT-ContainerList information element
-- ASN1START
-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0.. maxRAT-CapabilityContainers)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ue-CapabilityRAT-Container			OCTET STRING
}

-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-STOP
-- ASN1STOP

	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For NR: the encoding of UE capabilities is defined in UE-NR-Capability.
For EUTRA-NR: the encoding of UE capabilities is defined in UE-MRDC-Capability



[bookmark: _Toc500942765][bookmark: _Toc505697621]–	UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [yy].
UE-MRDC-Capability information element
-- ASN1START
-- TAG-UE-MRDC-CAPABILITY-START

UE-MRDC-Capability ::=	SEQUENCE {	Comment by INTEL: ToDisc: Samsung: Same as previous remark for UE-NR-Capability
	measParameters-MRDC			MeasParameters-MRDC,
	rf-Parameters-MRDC			RF-Parameters-MRDC,
	phyLayerParameters-MRDC		PhyLayerParameters-MRDC	OPTIONAL, -- FFS dependent on other parameters (e.g. L1 feature list)
	generalParameters-MRDC		GeneralParameters-MRDC		OPTIONAL, 
	fdd-UE-MRDC-Capability		XDD-UE-MRDC-Capability		OPTIONAL,	Comment by INTEL: Possible ToDisc: Nokia: I do not recall whether we agreed split by the IEs grouping or rather individually per field
	tdd-UE-MRDC-Capability		XDD-UE-MRDC-Capability		OPTIONAL
	-- FFS on other parameters
}

RF-Parameters-MRDC ::= SEQUENCE {
	supportedBandCombination	MR-DC-BandCombinationList
	dynamicPowerSharing			ENUMERATED {supported}		OPTIONAL, 	Comment by INTEL: Possible ToDisc: Huawei: ASN.1 needs to reflect that support is conditionally mandatory when dynamic power sharing is not supported; we expect to bring a related paper to Athens.
	intraBandAsyncFDD			ENUMERATED {supported}		OPTIONAL -- FFS whether intraBandAsyncFDD is included per UE or per band combination
	-- FFS on other parameters
}

PhyLayerParameters-MRDC ::= SEQUENCE {
	supportedBasebandProcessingCombination-MRDC		BasebandProcessingCombination-MRDC
	-- FFS on other parameters
}

BasebandProcessingCombination-MRDC ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF LinkedBasebandProcessingCombination


LinkedBasebandProcessingCombination ::= SEQUENCE {
	basebandProcessingCombinationIndexMN		BasebandProcessingCombinationIndex, 
	basebandProcessingCombinationLinkedIndexSN		SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationIndex
}

BasebandProcessingCombinationIndex ::= INTEGER (1..maxBasebandProcComb)

MeasParameters-MRDC ::= SEQUENCE {
	intraCarrierConcurrentMeas	ENUMERATED {supported}	OPTIONAL,
	independentGapConfig		ENUMERATED {supported}	OPTIONAL, 
	sstd-Meas-DC				ENUMERATED {supported}	OPTIONAL
}

GeneralParameters-MRDC ::= SEQUENCE {
	splitSRB-WithOneUL-Path		ENUMERATED {supported}	OPTIONAL,
	directSN-Addition			ENUMERATED {supported}	OPTIONAL 
}

XDD-UE-MRDC-Capability ::= SEQUENCE {
	intraCarrierConcurrentMeas	ENUMERATED {supported}	OPTIONAL,
	independentGapConfig		ENUMERATED {supported}	OPTIONAL, 
	sstd-Meas-DC				ENUMERATED {supported}	OPTIONAL, 
	splitSRB-WithOneUL-Path		ENUMERATED {supported}	OPTIONAL,
	directSN-Addition			ENUMERATED {supported}	OPTIONAL  
}

-- TAG-UE-MRDC-CAPABILITY-STOP
-- ASN1STOP

[bookmark: _Toc487673706][bookmark: _Toc500942766][bookmark: _Toc505697622]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::= SEQUENCE {	Comment by INTEL: ToDisc: As this field is transferred in other RATs, it requires proper extension options. Possibility to replace current mandatory fields by alternative version may also be needed (e.g. compact version). Alternative is to transfer message
	pdcp-Parameters					PDCP-Parameters, 
	rlc-Parameters					RLC-Parameters,						-- FFS OPTIONAL
	mac-Parameters					MAC-Parameters,						-- FFS OPTIONAL 
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	measParameters					MeasParameters						OPTIONAL,
	fdd-UE-NR-Capability			XDD-UE-NR-Capability				OPTIONAL,
	tdd-UE-NR-Capability			XDD-UE-NR-Capability				OPTIONAL,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PhyLayerParameters ::=	SEQUENCE {
	supportedBasebandProcessingCombination		SupportedBasebandProcessingCombination
	-- FFS on other parameters
}

RF-Parameters ::= SEQUENCE {
	-- Per band information 
[bookmark: _Hlk507551209]	supportedBandListNR						SupportedBandListNR,
	--NR-“Reference list” per band
	supportedParametersPerBandCombination	SupportedParametersPerBandCombination,
	supportedDLParametersPerBand			SupportedDLParametersPerBand,
	supportedULParametersPerBand			SupportedULParametersPerBand,
	-- Actual list, do we need this or part of MR-DC for NSA?  
	supportedBandCombination			BandCombinationList,	Comment by INTEL: ToDisc: Samsung: Clarify whether non-CA combinations are included (affects whether field should be mandatory or optional)
}

SupportedBandListNR ::=	SEQUENCE (SIZE (1..maxBands)) OF PerBandNRInfo


SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {	Comment by INTEL: ToDisc: Samsung: IE should be lifted to top level field i.e. be specified like band combination.
[bookmark: _Hlk507552693]	basebandParametersPerBand		SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand
ParametersPerBandIndexList::= SEQUENCE (SIZE (1..maxBandConfigurationComb)) OF ParametersPerBandIndex


	-- FFS on other parameters
}


-- Per Band DL parameters

[bookmark: _Hlk507550850]ParametersPerBandIndex :: = INTEGER(1..maxBandParamtersPerBand)
-- ParametersPerBandIndex indices SupportedDLParametersPerBand in order of appearance in the list:
SupportedDLParametersPerBand ::= SEQUENCE (SIZE (1..maxBandParamtersPerBand)) OF DLParametersPerBand


BasebandParametersDLParametersPerBand ::= SEQUENCE {
	ca-BandwidthClassDL			CA-BandwidthClass		OPTIONAL,
	ca-BandwidthClassUL			CA-BandwidthClass		OPTIONAL,
[bookmark: _Hlk507552459]	basebandParametersparametersPerCC		SEQUENCE (SIZE (1..maxNrofCC)) OF BasebandParametersDLParametersPerCC,
	-- Other type 2&3 params that are per band [AG] 
	-- FFS on other parameters
}


BasebandParametersDLParametersPerCC ::= SEQUENCE {
[bookmark: _Hlk507552482]	dl-bandwidthPerCC-ListDL				BandwidthPerCC-List						OPTIONAL,
	bandwidthPerCC-UL				BandwidthPerCC						OPTIONAL,
[bookmark: _Hlk507552516]	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
[bookmark: _Hlk507552531]	supportedModulationOrderDL					ModulationOrder			OPTIONAL,
	supportedModulationOrderUL		ModulationOrder						OPTIONAL,
[bookmark: _Hlk507552553]	supportedSubCarrierSpacingList				SupportedSubCarrierSpacingList
	-- FFS if supportedSubCarrierSpacingList is included per Band or per CC and whether to separate one for DL and UL.
	-- FFS on other parameters 
}

-- Per Band UL parameters

-- Per Band combination common IEs, indexed 1..maxBandParamtersPerBand in order of appearance in the list:
SupportedULParametersPerBand ::= SEQUENCE (SIZE (1..maxBandParamtersPerBand)) OF ULParametersPerBand


ULParametersPerBand ::= SEQUENCE {
	parametersPerCC		SEQUENCE (SIZE (1..maxNrofCC)) OF ULParametersPerCC
	-- Other type 2&3 params that are per band 
	-- FFS on other parameters
}

ULParametersPerCC ::= SEQUENCE {
	Ul-bandwidthPerCC-List			BandwidthPerCC-List					OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	supportedModulationOrderUL		ModulationOrder						OPTIONAL
}

BandwidthPerCC-List ::= SEQUENCE (SIZE (1..maxNrofBandwidths)) BandwidthPerCC

-- START Per Band parameters


PerBandNRInfo ::=	SEQUENCE {
[bookmark: _Hlk507554442][bookmark: _Hlk507554415]	bandNR							FreqBandIndicator,
[bookmark: _Hlk507551995]	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL
	-- FFS on other parameters 
}

CA-BandwidthClass ::= ENUMERATED {a, b, c, d, e, f, ...}		-- FFS value ranges

MIMO-Capability ::= SEQUENCE {
	-- FFS on the parameters
}

BandwidthPerCC ::= ENUMERATED {TBD}			-- FFS value ranges

ModulationOrder ::= SEQUENCE {
	-- FFS on the parameters
}

SupportedSubCarrierSpacingList ::= SEQUENCE {
	-- FFS on the parameters
}

PDCP-Parameters ::= SEQUENCE {
	dataRateDRB-IP		ENUMERATED {64kbps, spare7, spare6, spare5, spare4, spare3, spare2, spare1}		OPTIONAL, -- Not supported for EN-DC. 
	supportedROHC-Profiles	SEQUENCE {
		profile0x0000		BOOLEAN, 
		profile0x0001		BOOLEAN, 
		profile0x0002		BOOLEAN,
		profile0x0003		BOOLEAN, 
		profile0x0004		BOOLEAN, 
		profile0x0006		BOOLEAN, 
		profile0x0101		BOOLEAN, 
		profile0x0102		BOOLEAN, 
		profile0x0103		BOOLEAN, 
		profile0x0104		BOOLEAN
	}, 
	maxNumberROHC-ContextSessions	ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},	
	uplinkOnlyROHC-Profiles			ENUMERATED {supported}	OPTIONAL, 
	continueROHC-Context			ENUMERATED {supported}	OPTIONAL,
	outOfOrderDelivery				ENUMERATED {supported}	OPTIONAL, 
	shortSN							ENUMERATED {supported} 	OPTIONAL,
}

RLC-Parameters ::= SEQUENCE {
	am-WithShortSN					ENUMERATED {supported}	OPTIONAL,
	um-WithShortSN					ENUMERATED {supported}	OPTIONAL, 
	um-WIthLongSN					ENUMERATED {supported}	OPTIONAL
}

MAC-Parameters ::= SEQUENCE {
	lcp-Restriction					ENUMERATED {supported}	OPTIONAL,
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4, ...}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4, ...}	OPTIONAL -- FFS value range
}

MeasParameters ::= SEQUENCE {
	intraAndInterF-MeasAndReport		ENUMERATED {supported}	OPTIONAL,
	eventA-MeasAndReport			ENUMERATED {supported}	OPTIONAL 
}

XDD-UE-NR-Capability ::= SEQUENCE {
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4,…}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4,…}	OPTIONAL, -- FFS value range 
	intraAndInterF-MeasAndReport		ENUMERATED {supported}	OPTIONAL,
	eventA-MeasAndReport			ENUMERATED {supported}	OPTIONAL 
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP
[bookmark: _Toc493510612][bookmark: _Toc500942767][bookmark: _Toc505697623][bookmark: _GoBack]6.3.4	Other information elements
[bookmark: _Toc491180912][bookmark: _Toc493510613][bookmark: _Toc500942768][bookmark: _Toc505697624]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc491180913][bookmark: _Toc493510614][bookmark: _Toc500942769][bookmark: _Toc505697625]–	Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

[bookmark: _Hlk507606967]maxBandComb								INTEGER ::=	ffsValue		-- Maximum number of DL band combinations
maxBandComb-r15							INTEGER ::=	ffsValue		-- Maximum number of LTE band combinations
maxBandCombUL							INTEGER ::= FFS		-- Maximum number of UL band combinations
maxBandParamtersPerBand					INTEGER ::= 256
maxBasebandConfigurationProcComb						INTEGER ::=	8ffsValue		-- Maximum number of base band processing combinations
maxBandConfigurationComb				INTEGER ::=	8	-- Maximum number of configurations for a band 
maxBandwidthCombSet						INTEGER ::=	8	-- Maximum number of bandwidth combination sets per
											-- supported band combination
maxNrofServingCells						INTEGER ::=	16		-- Max number of serving cells (SpCell + SCells) per cell group
maxNrofServingCells-1					INTEGER ::= 15		-- Max number of serving cells (SpCell + SCells) per cell group minus 1
maxNrofSCells							INTEGER ::=	15		-- Max number of secondary serving cells per cell group
maxNrofCellMeas							INTEGER ::=	ffsValue		-- Maximum number of entries in each of the cell lists in a measurement object
maxNrofSS-BlocksToAverage				INTEGER ::= ffsValue		-- Max number for the (max) number of SS blocks to average to determine cell
																	-- measurement
maxNrofCSI-RS-ResourcesToAverage		INTEGER ::= ffsValue		-- Max number for the (max) number of CSI-RS to average to determine cell
																	-- measurement
maxNrofDL-Allocations 					INTEGER ::= ffsValue

maxNrofSR-ConfigPerCellGroup			INTEGER ::= 8		-- Maximum number of SR configurations per cell group

maxLCG-ID								INTEGER ::= 7		-- Maximum value of LCG ID
maxLC-ID								INTEGER ::= ffsValue		-- Maximum value of Logical Channel ID
maxNrofTAGs								INTEGER ::=	4		-- Maximum number of Timing Advance Groups
maxNrofTAGs-1							INTEGER ::=	3		-- Maximum number of Timing Advance Groups minus 1

maxNrofBWPs					INTEGER ::= 4		-- Maximum number of BWPs per serving cell

maxNrofSymbols-1							INTEGER ::= 13		-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)
maxNrofSlots							INTEGER ::= 320		-- Maximum number of slots in a 10 ms period
maxNrofSlots-1							INTEGER ::= 319		-- Maximum number of slots in a 10 ms period minus 1

maxNrofPhysicalResourceBlocks			INTEGER ::= 275		-- Maximum number of PRBs
maxNrofPhysicalResourceBlocks-1			INTEGER ::= 274		-- Maximum number of PRBs
maxNrofControlResourceSets 				INTEGER ::= 12 	-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= 11  	-- Max number of CoReSets configurable on a serving cell minus 1
maxCoReSetDuration						INTEGER ::= 3		-- Max number of OFDM symbols in a control resource set
maxNrofSearchSpaces						INTEGER ::= 40		-- Max number of Search Spaces
maxNrofSearchSpaces-1					INTEGER ::= 339		-- Max number of Search Spaces minus 1
maxSFI-DCI-PayloadSize					INTEGER ::= ffsValue		-- Max number payload of a DCI scrambled with SFI-RNTI
maxSFI-DCI-PayloadSize-1				INTEGER ::= ffsValue		-- Max number payload of a DCI scrambled with SFI-RNTI minus 1
maxINT-DCI-PayloadSize					INTEGER ::= ffsValue		-- Max number payload of a DCI scrambled with INT-RNTI
maxINT-DCI-PayloadSize-1				INTEGER ::= ffsValue		-- Max number payload of a DCI scrambled with INT-RNTI minus 1
maxNrofRateMatchPatterns				INTEGER ::= 4		-- Max number of rate matching patterns that may be configured
maxNrofRateMatchPatterns-1				INTEGER ::= 3		-- Max number of rate matching patterns that may be configured minus 1
maxNrofCSI-Reports						INTEGER ::= ffsValue 	-- Maximum number of report configurations
maxNrofCSI-RS-CellsRRM 					INTEGER ::= ffsValue 	-- Maximum number of FFS
maxNrofReportConfigIdsPerTrigger		INTEGER ::= 16	 	-- Maximum number of report configurations per reportTrigger
maxNrofCSI-ResourceConfigurations		INTEGER ::= ffsValue		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= ffsValue		-- Maximum number of resource configurations minus 1
maxNrofCSI-ResourceSets					INTEGER ::= ffsValue		-- Maximum number of resource sets per resource configuration
maxNrofCSI-ResourceSets-1				INTEGER ::= ffsValue		-- Maximum number of resource sets per resource configuration minus 1
maxNrofFailureDetectionResources		INTEGER ::= ffsValue		-- Maximum number of failure detection resources	
maxNrofNZP-CSI-RS-Resources-1			INTEGER ::= ffsValue		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1
maxNrofZP-CSI-RS-Resources				INTEGER ::= 3		-- Maximum number of Zero-Power (NZP) CSI-RS resources
maxNrofZP-CSI-RS-Resources-1			INTEGER ::= 2		-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1
maxNrofCSI-IM-Resources					INTEGER ::= ffsValue		-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.
maxNrofCSI-IM-Resources-1				INTEGER ::= ffsValue		-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.
maxNrofCSI-IM-ResourcesPerSet			INTEGER ::= ffsValue		-- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax in 38.214
maxNrofSSB-Resources-1					INTEGER ::= 63		-- Maximum number of SSB resources in a resource set minus 1
maxNrofCSI-RS-ResourcesPerSet			INTEGER ::= 8		-- Maximum number of CSI-RS resources per resource set
maxNrofCSI-MeasId						INTEGER ::= ffsValue		-- Maximum number of link configurations
maxNrofCSI-MeasId-1						INTEGER ::= ffsValue		-- Maximum number of link configurations minus 1
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= ffsValue		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= ffsValue		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1

maxNrofObjectId							INTEGER ::= ffsValue		-- Maximum number of configured measurement objects
maxNrofPCI-Ranges						INTEGER ::= ffsValue		-- Maximum number of PCI ranges
maxReportConfigId					INTEGER ::= ffsValue		-- Maximum number of reporting configurations
maxNrofMeasId							INTEGER ::= ffsValue		-- Maximum number of configured measurements
maxNrofQuantityConfig					INTEGER	::= 2		-- Maximum number of quantity configurations

maxNrofSRS-ResourceSets					INTEGER ::= ffsValue		-- Maximum number of SRS resource sets.
maxNrofSRS-ResourceSets-1				INTEGER ::= ffsValue		-- Maximum number of SRS resource sets minus 1.
maxNrofSRS-Resources					INTEGER ::= ffsValue		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= ffsValue		-- Maximum number of SRS resources in an SRS resource set minus 1.
maxNrofSRS-TriggerStates-1 				INTEGER ::= 3		-- Maximum number of SRS trigger states minus 1, i.e., the largest code point.
maxRAT-CapabilityContainers				INTEGER ::= ffsValue		-- Maximum number of interworking RAT containers (incl NR and MRDC)
[bookmark: _Hlk500855383]maxRequestedBands						INTEGER ::= FFS		-- Maximum number of simultaneously requested bands
maxNrofCC								INTEGER ::=	FFS		-- Maximum number of carriers
maxSimultaneousBands					INTEGER ::= ffsValue		-- Maximum number of simultaneously aggregated bands


maxNrofSlotFormatCombinationsPerSet		INTEGER ::= ffsValue		-- Maximum number of Slot Format Combinations in a SF-Set.
maxNrofSlotFormatCombinationsPerSet-1	INTEGER ::= ffsValue		-- Maximum number of Slot Format Combinations in a SF-Set minus 1.
maxNrofPUCCH-ResourceSets				INTEGER ::= 4		-- Maximum number of PUCCH Resource Sets
maxNrofPUCCH-ResourceSets-1				INTEGER ::= 3		-- Maximum number of PUCCH Resource Sets minus 1.
maxNrofPUCCH-ResourcesPerSet			INTEGER ::= 8		-- Maximum number of PUCCH Resources per PUCCH-ResourceSet
maxNrofPUCCH-ResourcesPerSet-1			INTEGER ::= 7		-- Maximum number of PUCCH Resources per PUCCH-ResourceSet minus 1.
maxNrofPUCCH-P0-PerSet					INTEGER ::= 8		-- Maximum number of P0-pucch present in a p0-pucch set
maxNrofPUCCH-PathlossReferenceRSs		INTEGER ::= 4		-- Maximum number of RSs used as pathloss reference for PUCCH power control. 
maxNrofPUCCH-PathlossReferenceRSs-1	INTEGER ::= 3		-- Maximum number of RSs used as pathloss reference for PUCCH power control minus 1.

maxNrofP0-PUSCH-AlphaSets				INTEGER ::= 30		-- Maximum number of P0-pusch-alpha-sets (see 38,213, section 7.1)
maxNrofP0-PUSCH-AlphaSets-1				INTEGER ::= 29		-- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, section 7.1)
maxNrofPUSCH-PathlossReferenceRSs		INTEGER ::= 4		-- Maximum number of RSs used as pathloss reference for PUSCH power control. 
maxNrofPUSCH-PathlossReferenceRSs-1	INTEGER ::= 3		-- Maximum number of RSs used as pathloss reference for PUSCH power control minus 1.

maxEARFCN								INTEGER ::= 262143	-- Highest value of extended E-UTRA EARFCN range



maxBands 								INTEGER ::= ffsValue
maxCellPrep		 						INTEGER ::= ffsValue
maxCellReport		 					INTEGER ::= ffsValue
maxCellSCG		 						INTEGER ::= ffsValue
maxDRB		 							INTEGER ::= ffsValue
maxFreq		 							INTEGER ::= ffsValue
maxLCH									INTEGER ::= ffsValue
maxNrofCSI-RS	 						INTEGER ::= ffsValue
maxNrofAggregatedCellsPerCellGroup 		INTEGER ::= ffsValue
maxNrofCandidateBeams 					INTEGER ::= ffsValue
maxNrofCSI-ReportConfig-1 				INTEGER ::= ffsValue
maxNrofCSI-ResrouceConfigurations 		INTEGER ::= ffsValue
maxNrofPCIsPerSMTC 						INTEGER ::= ffsValue
maxNrofQFIs 							INTEGER ::= ffsValue
maxNrofSR-Resoruces		 		INTEGER ::= ffsValue
maxNrofSlotFormatsPerCombination 		INTEGER ::= ffsValue
maxNrofSpatialRelationInfos 			INTEGER ::= ffsValue
maxNrofSRS-ResourcesPerSet 				INTEGER ::= ffsValue
maxNrofIndexesToReport 					INTEGER ::= ffsValue
maxNrofSSBs 							INTEGER ::= ffsValue 
maxNrofTCI-StatesPDCCH 					INTEGER ::= ffsValue
maxNrofTCI-States						INTEGER ::= 64
maxNrofTCI-States-1						INTEGER ::= 63
maxNrofUL-Allocations 					INTEGER ::= ffsValue
maxQFI 									INTEGER ::= ffsValue
maxRA-CSIRS-Resources 					INTEGER ::= ffsValue
maxRA-SSB-Resources 						INTEGER ::= ffsValue
maxSCSs									INTEGER ::= ffsValue
maxSecondaryCellGroups 					INTEGER ::= ffsValue
ffsValue								INTEGER ::= 64


-- IE definitions introduced to not get warning at ASN.1 syntax check

CandidateRS-IndexInfoList ::=	ENUMERATED {ffsTypeAndValue}
CellIdentity ::=				ENUMERATED {ffsTypeAndValue}
CSI-RS-Index ::=					ENUMERATED {ffsTypeAndValue}
FilterCoefficient ::=			ENUMERATED {ffsTypeAndValue}
Hysteresis ::=					ENUMERATED {ffsTypeAndValue}
MeasObjectEUTRA ::=				ENUMERATED {ffsTypeAndValue}
MeasResultListEUTRA ::=			ENUMERATED {ffsTypeAndValue}
MeasResultSSTD ::=				ENUMERATED {ffsTypeAndValue}
PDU-SessionID ::=				ENUMERATED {ffsTypeAndValue}
PhyCellNR ::=					ENUMERATED {ffsTypeAndValue}
PhysCellIdEUTRA ::=				ENUMERATED {ffsTypeAndValue}
PhysCellIdRange ::=				ENUMERATED {ffsTypeAndValue}
P-Max ::=						ENUMERATED {ffsTypeAndValue}
RA-Resources ::=				ENUMERATED {ffsTypeAndValue}
ReportConfigEUTRA ::=			ENUMERATED {ffsTypeAndValue}
RRC-TransactionIdentifier ::=	ENUMERATED {ffsTypeAndValue}
SchedulingRequestId ::=			ENUMERATED {ffsTypeAndValue}
ShortMAC-I ::=					ENUMERATED {ffsTypeAndValue}
SSB-Id ::=						ENUMERATED {ffsTypeAndValue}
TimeToTrigger ::=				ENUMERATED {ffsTypeAndValue}
UECapabilityInformation ::=	ENUMERATED {ffsTypeAndValue}




BW-PerCC ::=		ENUMERATED {ffsTypeAndValue}
FFS_Value ::=		ENUMERATED {ffsTypeAndValue}
FreqBandIndicatorNR ::=		ENUMERATED {ffsTypeAndValue}
MBSFN-SubframeConfigList ::=		ENUMERATED {ffsTypeAndValue}
NZP-CSI-RS-ResourceConfigId ::=		ENUMERATED {ffsTypeAndValue}
SlotFormatIndicator ::=		ENUMERATED {ffsTypeAndValue}


-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP
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DL BPC:

Dbp1:..
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BPC Table:

Bpc1: (Dbp1,Dbp2; Ubp1,Ubp2)

Bpc2: (Dbp1,Dbp3; Ubp2)

Bpc3: (Dbp3,Dbp2; Ubp1, Ubp3)

Bpc4: (Dbp1,Dbp3; Ubp4)

Bpc5: (Dbp3,Dbp2; Ubp4)

UL BPC:
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Ubp4:...

2

nd

 enhancement

1

st

 enhancement

NR RF BC:

RF1: (n1,n2,n3):Bpc1, Bpc2

RF2: (n1,n2,n3):Bpc2, Bpc3

RF3: (n1,n2,n3):Bpc4, Bpc5

RF4: (n1,n2,n3):Bpc4, Bpc5

RF5: (n1,n2,n3):Bpc6

supportedULParametersPerBand

supportedDLParametersPerBand

supportedParametersPerBandCombination

BandCombination 
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LTE RF BC:

RF1: b1

RF2: b2+b3

RF3: b3+b4

RF4: b5+b6+b7

RF5: b6+b4+b1

eutra-BandCombinationList
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LTE Legacy Capabilities:

Per band capability

Rel10/11 Band combinations

Rel 13 Band combinations

MR-DC Capabilities:

Rel 15 Band combinations


