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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
This document discusses the use of a UE capability ID in RRC signalling, both for LTE and NR.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
The conclusion of the RACS study item was to recommend the inclusion of a UE capability ID both in NAS signalling and in the UE capability transfer procedure in RRC:
Agreements
1:	RAN2 to conclude NAS signalling of UE Capability ID is introduced in the normative phase
2:	Including UE capability ID in UECapabilityInformation message should be supported.

It should be straightforward to include an indication of network support in the UECapabilityEnquiry message, and if the network indicates support, the UE provides the ID in place of the full UE capability (Figure 1).  This flow is applicable both for LTE and NR.


[bookmark: _Ref3907206]Figure 1: UE capability retrieval with capability ID
Proposal 1: For LTE and NR, the UECapabilityEnquiry message is extended with a flag to indicate whether the network supports use of the capability ID.
Proposal 2: For LTE and NR, the UECapabilityInformation message is extended with the ability to send a capability ID instead of the full UE capability.
In NR, these two proposals essentially define a solution for the signalling; it just remains to decide the length and structure of the ID and implement the procedural text and ASN.1.  In LTE, however, there is a slight complication because the existing ue-CapabilityRAT-ContainerList is mandatory in the UECapabilityInformation message.  Fortunately the list can be size 0.
Proposal 3: For LTE, when the UE capability ID is included in the UECapabilityInformation message, the ue-CapabilityRAT-ContainerList is always set to size 0.
Based on these proposals it should be possible to draft the needed ASN.1 changes with minimal effort.  The main remaining open issue would be the size and structure of the capability ID.  Based on SA2 outcomes in [1], the capability ID should be able to accommodate either a manufacturer-assigned or a PLMN-assigned ID, and have a total length of a “few octets”.
Proposal 4: The capability ID consists of a flag that discriminates between manufacturer-assigned and PLMN-assigned IDs, followed by a BIT STRING containing the actual ID.  This could be implemented as a CHOICE between the two forms of ID in the ASN.1.
It does not seem really in RAN2 remit to decide how the manufacturer information will be allocated; we can design the larger structure but SA2 should be consulted about the manufacturer information.  The ASN.1 could look as follows (NR example; the LTE ASN.1 would be similar):
UECapabilityInformation information element
-- ASN1START
-- TAG-UECAPABILITYINFORMATION-START

UECapabilityInformation ::=         SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        ueCapabilityInformation             UECapabilityInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

UECapabilityInformation-IEs ::=     SEQUENCE {
    ue-CapabilityRAT-ContainerList      UE-CapabilityRAT-ContainerList                                          OPTIONAL,

    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                SEQUENCE{}UECapabilityInformation-v16xy-IEs                                                              OPTIONAL
}

UECapabilityInformation-v16xy-IEs ::=	SEQUENCE{
	ue-CapabilityId							UE-CapabilityId					OPTIONAL,
	nonCriticalExtension					SEQUENCE{}						OPTIONAL
}

UE-CapabilityId ::= CHOICE {
	manufacturerSpecific			SEQUENCE {
		manufacturerInfo				FfsTypeAndValue,
		capabilityId					BIT STRING (SIZE(ffsValue1))
	},
	plmn-Specific					BIT STRING (SIZE(ffsValue2))
}

-- TAG-UECAPABILITYINFORMATION-STOP
-- ASN1STOP

Proposal 5: Consult SA2 on the expected structure of the manufacturer information in the manufacturer-specific capability ID.
Note that the ASN.1 snippets in this document do not include the appliedFreqBandListFilter, which requires some separate discussion (see [2]).
Conclusion
This document made the following proposals:
Proposal 1: For LTE and NR, the UECapabilityEnquiry message is extended with a flag to indicate whether the network supports use of the capability ID.
Proposal 2: For LTE and NR, the UECapabilityInformation message is extended with the ability to send a capability ID instead of the full UE capability.
Proposal 3: For LTE, when the UE capability ID is included in the UECapabilityInformation message, the ue-CapabilityRAT-ContainerList is always set to size 0.
Proposal 4: The capability ID consists of a flag that discriminates between manufacturer-assigned and PLMN-assigned IDs, followed by a BIT STRING containing the actual ID.  This could be implemented as a CHOICE between the two forms of ID in the ASN.1.
Proposal 5: Consult SA2 on the expected structure of the manufacturer information in the manufacturer-specific capability ID.
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