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1 Introduction

In RAN2#109 e-meeting, the following CRs for segmentation of UE radio capabilities were agreed.
R2-2001689
Introduction of UECapabilityInformation segmentation in TS38.331
ZTE Corporation, Sanechips, China Southern Power Grid Co., Ltd, MediaTek Inc, CATT, Ericsson, Intel Corporation, Spreadtrum Communications
CR
Rel-16
38.331
15.8.0
1441
1
B
RACS-RAN-Core

· Agreed
R2-2001690
Introduction of UECapabilityInformation segmentation in 36.331
MediaTek Inc., CATT, Ericsson, Spreadtrum Communications, ZTE Corporation, Sanechips, OPPO, Qualcomm Incorporated
CR
Rel-16
36.331
15.8.0
4189
1
B
RACS-RAN-Core

· Agreed
This paper aims to further discuss the UE capability of supporting segmentation.
2 Discussion
Based on the agreement “The network indicates in the UECapabilityEnquiry message whether the UE may apply RRC segmentation to its UECapabilityInformation”, we further discuss whether the UE needs to report the UE capability of supporting segmentation. 

In the following, we discuss two options of the signalling interaction between the network and the UE.

Option 1
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Figure. 1 Signalling report of supporting segmentation of UE capability. Option 1
Step 1: after the UE setup the RRC connection to the gNB/eNB, and before the UE capability enquiry procedure, the UE report the capability of supporting segmentation to the gNB/eNB, e.g. included in the msg5.

Step 2: if the UE supports segmentation and the gNB/eNB supports the segmentation as well, the gNB/eNB indicates the capability of supporting segmentation to the UE, e.g. included in the UECapabilityEnquiry message. If either the UE or the gNB/eNB do not support segmentation, the UE will not use the segmentation solution.

Step 3: if both the UE and the gNB support segmentation, the UE can report segmented UE capability.

Option 2
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Figure. 2 Signalling report of supporting segmentation of UE capability. Option 2
Step 1: if the gNB/eNB supports the segmentation, the gNB/eNB indicates the capability of supporting segmentation to the UE, e.g. included in the UECapabilityEnquiry message.

Step 2: if the gNB/eNB supports segmentation and the UE supports the segmentation as well, the UE can report segmented UE capability and the gNB/eNB can decode the segments. If either the UE or the gNB/eNB do not support segmentation, the UE will not use the segmentation solution and the gNB/eNB can understand the UE capability without the segmentation.

One may argue that option 2 is enough, i.e. the network could blindly allow the UE to segment the capability report message without knowing of the UE capability. In our understanding, option2 is feasible, however we do see the benefit of option 1 where the UE is required to report the support of segmentation before Capability Enquiry. Since the maximum capability size to be reported would be different for the UEs supporting or not supporting RRC segmentation, knowing this before Capability Enquiry would be helpful for the gNB to decide how to request the UE to report capability.

For example, if the segmentation is supported by the UE, the gNB/eNB can request all RAT types in one UECapabilityEnquiry message and a wide filter can be used, anyway the UE can segment the UE capability information if its size exceeds the limitation. Otherwise, if the segmentation is not supported by the UE, the gNB/eNB should consider requesting different RAT types separately to let the UE report more UE capability information. Moreover, to ensure the UE capability information message for a RAT type does not exceed the PDCP limitation, a narrow filter is preferred to be used by the gNB/eNB to avoid a too big filtered UE capability information. To sum up, Option 1 is beneficial and slightly preferred.
Proposal: The UE reports the capability of supporting segmentation to the gNB/eNB before the gNB/eNB sends the UECapabilityEnquiry message.

3 Conclusion and Proposals
In this contribution, UE capability of supporting segmentation is discussed with the following proposal:
Proposal: The UE reports the capability of supporting segmentation to the gNB/eNB before the gNB/eNB sends the UECapabilityEnquiry message.
4 Text Proposal for TS 38.331
–
RRCSetupComplete
The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network

RRCSetupComplete message
-- ASN1START

-- TAG-RRCSETUPCOMPLETE-START

RRCSetupComplete ::=                SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcSetupComplete                    RRCSetupComplete-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCSetupComplete-IEs ::=            SEQUENCE {

    selectedPLMN-Identity               INTEGER (1..maxPLMN),

    registeredAMF                       RegisteredAMF                                   OPTIONAL,

    guami-Type                          ENUMERATED {native, mapped}                     OPTIONAL,

    s-NSSAI-List                        SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI  OPTIONAL,

    dedicatedNAS-Message                DedicatedNAS-Message,

    ng-5G-S-TMSI-Value                  CHOICE {

        ng-5G-S-TMSI                        NG-5G-S-TMSI,

        ng-5G-S-TMSI-Part2                  BIT STRING (SIZE (9))

    }                                                                                   OPTIONAL,

    lateNonCriticalExtension            OCTET STRING                                    OPTIONAL,

    nonCriticalExtension                RRCSetupComplete-v16xy-IEs                      OPTIONAL
}

RRCSetupComplete-v16xy-IEs ::=      SEQUENCE {

    iab-NodeIndication-r16              ENUMERATED {true}                               OPTIONAL,

    idleMeasAvailable-r16               ENUMERATED {true}                               OPTIONAL,

    logMeasAvailable-r16                ENUMERATED {true}                               OPTIONAL,

    logMeasAvailableBT-r16              ENUMERATED {true}                               OPTIONAL,

    logMeasAvailableWLAN-r16            ENUMERATED {true}                               OPTIONAL,

    connEstFailInfoAvailable-r16        ENUMERATED {true}                               OPTIONAL,

    rlf-InfoAvailable-r16               ENUMERATED {true}                               OPTIONAL,

    mobilityHistoryAvail-r16            ENUMERATED {true}                               OPTIONAL,

mobilityState-r16                   ENUMERATED {normal, medium, high, spare}        OPTIONAL,
capabilityInfoSegInd-r16            ENUMERATED {supported}                          OPTIONAL,
    nonCriticalExtension                SEQUENCE{}                                      OPTIONAL

}

RegisteredAMF ::=                   SEQUENCE {

    plmn-Identity                       PLMN-Identity                                   OPTIONAL,

    amf-Identifier                      AMF-Identifier

}

-- TAG-RRCSETUPCOMPLETE-STOP

-- ASN1STOP

	RRCSetupComplete-IEs field descriptions

	capabilityInfoSegInd
This field is used to indicate that the UE supports RRC message segmentation for UECapabilityInformation message.

	guami-Type

This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [23].

	iab-NodeIndication-r16
This field is used to indicate that the connection is being established by an IAB-node [2].

	idleMeasAvailable

Indication that the UE has idle/inactive measurement report available.

	mobilityState
This field indicates the UE mobility state (as defined in TS 38.304 [20], clause 5.2.4.3) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	ng-5G-S-TMSI-Part2
The leftmost 9 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [21].

	selectedPLMN-Identity

Index of the PLMN or NPN selected by the UE from the plmn-IdentityList or npn-IdentityInfoList fields included in SIB1.


5 Text Proposal for TS 36.331
5.1.1.1 –
RRCConnectionSetupComplete
The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-r8

RRCConnectionSetupComplete-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..maxPLMN-r11),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



RRCConnectionSetupComplete-v8a0-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1020-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {


gummei-Type-r10





ENUMERATED {native, mapped}



OPTIONAL,


rlf-InfoAvailable-r10



ENUMERATED {true}





OPTIONAL,


logMeasAvailable-r10



ENUMERATED {true}





OPTIONAL,


rn-SubframeConfigReq-r10


ENUMERATED {required, notRequired}

OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1130-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1130-IEs ::= SEQUENCE {


connEstFailInfoAvailable-r11

ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1250-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1250-IEs ::= SEQUENCE {


mobilityState-r12




ENUMERATED {normal, medium, high, spare}
OPTIONAL,


mobilityHistoryAvail-r12


ENUMERATED {true}






OPTIONAL,


logMeasAvailableMBSFN-r12


ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1320-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1320-IEs ::= SEQUENCE {


ce-ModeB-r13





ENUMERATED {supported}





OPTIONAL,


s-TMSI-r13






S-TMSI









OPTIONAL,


attachWithoutPDN-Connectivity-r13
ENUMERATED {true}






OPTIONAL,


up-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


cp-CIoT-EPS-Optimisation-r13

ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1330-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1330-IEs ::= SEQUENCE {


ue-CE-NeedULGaps-r13



ENUMERATED {true}






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1430-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1430-IEs ::= SEQUENCE {


dcn-ID-r14






INTEGER (0..65535)






OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1530-IEs

OPTIONAL

}

RRCConnectionSetupComplete-v1530-IEs ::= SEQUENCE {


logMeasAvailableBT-r15



ENUMERATED {true}





OPTIONAL,


logMeasAvailableWLAN-r15


ENUMERATED {true}





OPTIONAL,


idleMeasAvailable-r15



ENUMERATED {true}





OPTIONAL,


flightPathInfoAvailable-r15


ENUMERATED {true}





OPTIONAL,


connectTo5GC-r15




ENUMERATED {true}





OPTIONAL,


registeredAMF-r15




RegisteredAMF-r15





OPTIONAL,


s-NSSAI-list-r15




SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF S-NSSAI-r15 OPTIONAL,


ng-5G-S-TMSI-Bits-r15



CHOICE {



ng-5G-S-TMSI-r15




NG-5G-S-TMSI-r15,



ng-5G-S-TMSI-Part2-r15



BIT STRING (SIZE (8))


}


















OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1540-IEs
OPTIONAL

}
-- Editors Note: FFS whether to have a separate availability indicator for rel-16 idle/inactive measurements.

RRCConnectionSetupComplete-v1540-IEs ::= SEQUENCE {


gummei-Type-v1540




ENUMERATED {mappedFrom5G-v1540}

OPTIONAL,


guami-Type-r15





ENUMERATED {native, mapped}


OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v16xy-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v16xy-IEs ::= SEQUENCE {


rlos-Request-r16




ENUMERATED {true}




OPTIONAL,


cp-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


up-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


lte-M-r16






ENUMERATED {true}




OPTIONAL,


iab-NodeIndication




ENUMERATED {true}




OPTIONAL,
capabilityInfoSegInd-r16            ENUMERATED {supported}              OPTIONAL,
nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

RegisteredMME ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

RegisteredAMF-r15
::=



SEQUENCE {


plmn-Identity-r15




PLMN-Identity





OPTIONAL,


amf-Identifier-r15




AMF-Identifier-r15

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	attachWithoutPDN-Connectivity

This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers and specified in TS 24.301 [35].

	capabilityInfoSegInd
This field is used to indicate that the UE supports RRC message segmentation for UECapabilityInformation message.

	cp-CIoT-5GS-Optimisation

This field is included when the UE supports the Control plane CIoT 5GS optimisation, as indicated by the upper layers, see TS 24.501 [95].

	cp-CIoT-EPS-Optimisation
This field is included when the UE supports the Control plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].

	ce-ModeB

Indicates whether the UE supports operation in CE mode B, as specified in TS 36.306 [5].

	connectTo5GC

This field is not used in the specification. It shall not be sent by the UE.

	dcn-ID

The Dedicated Core Network Identity, see TS 23.401 [41].

	guami-Type

This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [95].

	gummei-Type

This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped. The value native indicates the GUMMEI is native, mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers. A UE that sets gummei-Type-v1540 to mappedFrom5G shall also include gummei-Type-r10 and set it to native.

	iab-NodeIndication

This field is used to indicate that the connection is being established by an IAB-node [9].

	idleMeasAvailable

Indication that the UE has idle/inactive measurement report available.

	lte-M

Indicates the UE is category M. This field is included only when the UE is connected to 5GC.

	mmegi

Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState

This field indicates the UE mobility state (as defined in TS 36.304 [4], clause 5.2.4.3) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	ng-5G-S-TMSI-Part2
The leftmost 8 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [27].

	registeredMME

This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	rlos-Request

Indicates whether the UE is initiating RLOS as specified in TS 23.401 [41].

	rn-SubframeConfigReq

If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1. 1 if the 1st PLMN is selected from the 1st plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the same plmn-IdentityList, or when no more PLMN are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on.

	s-NSSAI-List

This field is a list of S-NSSAI as indicated by the upper layers. The UE can report up to eight S-NSSAI per NSSAI, see TS 23.003 [27].

	ue-CE-NeedULGaps

Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].

	up-CIoT-5GS-Optimisation

This field is included when the UE supports the User plane CIoT 5GS optimisation, as indicated by the upper layers, see TS 24.501 [95].

	up-CIoT-EPS-Optimisation
This field is included when the UE supports the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].
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