Page 1

3GPP TSG-RAN WG2 Meeting #97bis
R2-1704129
Spokane, USA, 3rd – 7th April 2017
Agenda item:
10.2.6
Source:
Qualcomm Incorporated
Title:
LTE/NR capabilites dependencies
WID/SID:
NR_newRAT-Core – Release 15
Document for:
Discussion and Decision

1. Introduction

In this paper, we discuss the coordination of capabilities between LTE and NR, in particular using capability grouping to solve the problem of capability coordination for LTE/NR tight interworking.
2. Capability Coordination
In [1] we propose a scheme where the UE capabilities are categorized into groups. This capability grouping is also useful to solve the coordination of capabilities between LTE and NR. Assuming we can apply the concept above to both NR (left in Figure 1) and LTE (on the right), then, graphically, we could associate one group in LTE with multiple groups in NR.
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Figure 1: Reduction of the UE capability groups

Figure 1 shows the compatibility of group 1 in LTE with groups 3, 4, 5, 6, 7 and 8. 
In general, any group in LTE could be compatible with any group in NR, and such compatibility is better shown in a table:
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Table 1 Example of LTE to NR mapping
To complete the agreements, 
Proposal 1: The UE shall be able to map an LTE feature to multiple capability groups.

Proposal 2: The UE shall be able to indicate which LTE capability groups are available at any time.

Proposal 3: The UE shall be able to indicate which NR capability groups are compatible with which LTE capability groups, e.g., via a dependency matrix.

3. Summary

Proposal 1: The UE shall be able to map an LTE feature to multiple capability groups.

Proposal 2: The UE shall be able to indicate which LTE capability groups are available at any time.

Proposal 3: The UE shall be able to indicate which NR capability groups are compatible with which LTE capability groups, e.g., via a dependency matrix.
Example ASN.1 code for NR
The releveant code for the proposal is highlighted in yellow. The rest non-highlighted text is included for completion and is not meant to be complete or accurate ASN.1.
–
UECapabilityEnquiry
The UECapabilityEnquiry message is used to request an update of the UE capabilities or to request the transfer of UE radio access capabilities for G‑UTRA as well as for other RATs.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: G‑UTRAN to UE

UECapabilityEnquiry message
-- ASN1START

UECapabilityEnquiry ::=



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueCapabilityEnquiry-r8



UECapabilityEnquiry-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityEnquiry-r8-IEs ::=

SEQUENCE {


ue-CapabilityRequest



UE-CapabilityRequest

OPTIONAL,


requestedFrequencyBands


SEQUENCE (SIZE (1..16)) OF FreqBandIndicator






OPTIONAL,


requestedMaxCCsDL




INTEGER (2..32)

OPTIONAL,
-- Need ON


requestedMaxCCsUL




INTEGER (2..32)

OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}



OPTIONAL

}

UE-CapabilityRequest ::=


SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	ue-CapabilityRequest

List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, UTRA, GERAN-CS, GERAN-PS, CDMA2000.

	gutra-ActiveCapabilityRequest

Indicates that the UE is requested to provide the active GUTRA capability groups, instead of the full GUTRA capabilities, regardless of whether GUTRA is listed in the ue-CapabilityRequest.

	requestedFrequencyBands

List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.

	requestedMaxCCsDL, requestedMaxCCsUL
Indicates the maximum number of CCs for which the UE is requested to provide supported CA band combinations and non-CA bands.

	requestReducedIntNonContComb

Indicates that the UE shall explicitly exclude supported intra-band non-contiguous CA band combinations other than included in capability signalling as specified in TS 36.306 [5, 4.3.5.21].


–
UECapabilityInformation
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the E‑UTRAN.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to G‑UTRAN

UECapabilityInformation message
-- ASN1START

UECapabilityInformation ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




ueCapabilityInformation-r15


UECapabilityInformation-r15-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityInformation-r15-IEs ::=
SEQUENCE {


ue-CapabilityRAT-ContainerList

UE-CapabilityRAT-ContainerList,


nonCriticalExtension


SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

6.3.4
Mobility control information elements

–
FreqBandIndicator

The IE FreqBandIndicator indicates the G-UTRA operating band as defined in TS 38.101 [table TBD].

FreqBandIndicator information element

-- ASN1START

FreqBandIndicator ::=




INTEGER (1..maxFBI)

-- ASN1STOP

6.3.6
Other information elements

–
RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including E‑UTRA, of the requested/ transferred UE capabilities.

RAT-Type information element

-- ASN1START

RAT-Type ::=





ENUMERATED {











gutra, gutra-ActiveCapabilityRequest, eutra,  spare5, spare4,











spare3, spare2, spare1, ...}

-- ASN1STOP

–
UE-CapabilityRAT-ContainerList

The IE UE-CapabilityRAT-ContainerList contains list of containers, one for each RAT for which UE capabilities are transferred, if any.

UE-CapabilityRAT-ContainerList information element

-- ASN1START

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

UE-CapabilityRAT-Container ::= SEQUENCE {


rat-Type






RAT-Type,


ueCapabilityRAT-Container


OCTET STRING

}

-- ASN1STOP

	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For G‑UTRA: the encoding of UE capabilities is defined in IE UE-GUTRA-Capability in TS 38.331.

For E‑UTRA: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability in TS 36.331.




–
UE-GUTRA-Capability
The IE UE-GUTRA-Capability is used to convey the G-UTRA UE Radio Access Capability Parameters, see TS 38.306 []. The IE UE-GUTRA-Capability is transferred in G-UTRA or in another RAT.
NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.
UE-GUTRA-Capability information element

-- ASN1START

UE-GUTRA-Capability ::=


CHOICE {


ue-GUTRA-Capability-rel15

UE-GUTRA-Capability-rel15,


ue-GUTRA-ActiveGroups 


Group-tag-all,

spare2, spare1

}

UE-GUTRA-Capability-rel15 ::=


SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-CategoryDL





INTEGER (0..31),


ue-CategoryUL





INTEGER (0..31),


pdcp-Parameters




PDCP-Parameters,


rlc-Parameters





RLC-Parameters,


mac-Parameters





MAC-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


dc-Parameters





DC-Parameters
OPTIONAL,


interRAT-Parameters



SEQUENCE {



eutra







IRAT-ParametersEUTRA

OPTIONAL


},


gutra-group-Info




GUTRA-group-Info,

nonCriticalExtension



SEQUENCE {}
OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











Rel15, spare7, spare6, spare5, spare4, spare3,











spare2, spare1, ...}

PDCP-Parameters ::=


SEQUENCE {


nonCriticalExtension



SEQUENCE {}
OPTIONAL

}

RLC-Parameters ::=


SEQUENCE {


...

}

MAC-Parameters ::=


SEQUENCE {


...

}

PhyLayerParameters ::=


SEQUENCE {


...

}

RF-Parameters ::=


SEQUENCE {


supportedBandCombination


SupportedBandCombination,


...

}

MeasParameters ::=


SEQUENCE {


...

}

DC-Parameters ::=


SEQUENCE {


...

}

IRAT-ParametersEUTRA ::=


SEQUENCE {


...

}

GUTRA-group-Info ::=


SEQUENCE {


gutra-group-Info-List


GUTRA-group-Info-List
OPTIONAL,

...

}

SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParameters 

BandCombinationParameters ::= SEQUENCE {


bandParameters


(SIZE (1..maxSimultaneousBands)) OF BandParameters,


group-tag-opt



Group-tag-opt

OPTIONAL
}

BandParameters ::= SEQUENCE {


bandGUTRA






FreqBandIndicator,


bandParametersUL




BandParametersUL



OPTIONAL,


bandParametersDL




BandParametersDL



OPTIONAL

}

BandParametersUL ::= {}

BandParametersDL ::= {}
---- Maps GUTRA features to GUTRA groups

GUTRA-group-Info-List ::= SEQUENCE {


group-ue-Category-List



Group-ue-Category-List
OPTIONAL,


Group-Features-X-Y-Z



Group-tag-opt,


Group-FeatureX-K-L-M



Group-tag-opt,


...
}

Group-ue-Category-List ::= SEQUENCE (SIZE (1..max-gutra-group)) OF Group-ue-Category

Group-ue-Category::= SEQUENCE {


ue-CategoryDL





INTEGER (0..31),


ue-CategoryUL





INTEGER (0..31)

OPTIONAL,


ue-Category-tag




Group-tag-opt

OPTIONAL

}

-- Optimized encoding of groups

-- In a list:

-- -- When absent, the group is the same as the previous entry
-- -- “belongs-to-core” is needed in a list
-- Outside a list:

-- --When absent, this is a core feature and is always supported 

-- -- “belongs-to-core” is not applicable
Group-tag-opt ::= CHOICE {


group-tag





Group-tag
-- bitmap,


belongs-to-one



INTEGER (1..max-gutra-group),


belongs-to-core



NULL,


reserved





NULL
}

Group-tag ::= SEQUENCE (SIZE (0..max-gutra-group)) OF
BOOLEAN

-- ASN1STOP

	UE-GUTRA-Capability field descriptions
	

	accessStratumRelease

Set to rel15 in this version of the specification.
	

	gutra-group-Info-List

Contains the mapping of features to groups.
	

	supportedBandCombination

Includes the supported CA band combinations, if any, and may include all the supported non-CA bands.
	-

	ue-CategoryDL
UE DL category as defined in TS 38.306 [].
	-

	ue-CategoryUL
UE UL category as defined in TS 38.306 [].
	-


6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxBandComb




INTEGER ::=
256
-- Maximum number of band combinations.

maxBands




INTEGER ::= 128
-- Maximum number of bands listed in GUTRA UE caps

maxFBI





INTEGER ::= 256
-- Maximum value of fequency band indicator

max-gutra-group


INTEGER ::= TBD1
maxRAT-Capabilities

INTEGER ::= 8
-- Maximum number of interworking RATs (incl GUTRA)
-- ASN1STOP
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