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1. Introduction

In section 5.3.3.1d in the latest TS 36.331 v17.0.0 version, there is an editor’s note related to GNSS validity issue which indicates the agreement and the remaining FFS in last RAN2 meeting:

	5.3.3.1d
Condition for establishing RRC Connection in NTN

If systemInformationBlockType31 (systemInformationBlockType31-NB in NB-IoT) is broadcast, a RRC connection is initiated only if the UE has a valid GNSS position.

NOTE:
The UE may need to re-acquire the GNSS fix before establishing the connection to avoid interruption during the connection.

Editor's Note: Agreement: RAN2 will follow the RAN1 agreement that UE will report the remaining GNSS validity duration to the network. FFS: value range (not clear if the values of RAN1 agreement can be used). FFS which message.


In RAN1#107e, they have achieved the following related agreements:

	Agreement
Send LS to RAN2 to take the following RAN1 agreements into consideration to specify the aspects related to GNSS position validity:

· For sporadic short transmission, UE in RRC_CONNECTED should go back to idle mode and re-acquire a GNSS position fix if GNSS becomes outdated 

· The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling.

· X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}

· Note: The duration of the short transmission is not longer than the “validity timer for UL synchronization” referred to in the WID objective (but which still needs further discussion for specifying further details)


In this contribution, according to the RAN2 and RAN1 agreements, we will further discuss this issue and give our proposals and TP.
2. Discussion

As mentioned above, RAN1 has define the value range of GNSS validity duration X. UE can determines the length X of a GNSS validity timer among the value range which is used to determine when the UE’s GNSS position becomes outdated. RAN2 also has had an agreement in RAN2#116bise meeting as below:

· When the GNSS fix becomes outdated in RRC_CONNECTED mode, the UE goes to IDLE mode.
In [R2-2203530] in RAN2 #117e meeting, the necessity of remaining GNSS validity duration provision has been reiterated (with reference to RAN1 agreements). The main intention is to try to avoid state mismatch between UE and eNB. If the GNSS validity timer is set to a low value by the UE and the UE goes to idle mode without the network being aware, when UE is unreachable, it is difficult for the network to know what to do with the UE resources and there is a risk that significant resources are wasted on UEs that have gone to idle mode (resources hanging in eNB). On the other hand, if the network can know the remaining GNSS validity duration of connected mode UEs, the network would know how to schedule the UEs with short validity durations. Or eNB can release its own resources when UE is unreachable. In eNB implementation, eNB also can send “early” release message to UE roughly before outdate of GNSS position. Therefore, RAN2 has the agreement that UE will report the remaining GNSS validity duration to the network in RAN2#117e meeting, but details is still FFS.
According the above background information, we understand the Msg5 in RRC connection establishment and assumption procedure would be the suitable place to deliver UE’s remaining GNSS validity duration to the network. As this information is mainly used by eNB to estimate the status for a UE in connected mode, we see no reason or urgency to put this information in Msg3.

Moreover, the length X of a GNSS validity timer is determined by UE itself. If a finite value is selected, the value of remaining GNSS validity duration would be any value between 0 and the selected value. The maximum value would be 7200s, 120minutes. So we understand INTEGER type other than ENUMERATED type should be used for this parameter. That means the length of this IE could be 13bits which also makes this parameter only suitable for placing in Msg5.
Proposal 1: A new parameter for remaining GNSS validity duration is introduced in Msg5, e.g., RRCConnectionSetupComplete and RRCConnectionResumeComplete messages.
In RAN2#117e meeting, there was some discussion on that the reported remaining GNSS validity duration may be not so accurate due to the HARQ retransmission of Msg5. Per our understanding, UE can set the parameter to the remaining GNSS validity duration at the initial transmission of Msg5. The eNB has some idea of the needed time for HARQ retransmission due to large RTT and then we think eNB can estimate the real remaining GNSS validity duration as accurately as possible according to the report from UE.
Proposal 2: UE can set the value of remaining GNSS validity duration parameter in Msg5 at the initial transmission of Msg5.

We also need to have some discussion on RRC re-establishment and handover (only for eMTC) cases. If the UE triggers RRC re-establishment upon detection of RLF or the eMTC UE triggers handover, it’s easy to understand that the target eNB also needs to know the remaining GNSS validity duration in the UE. Per our understanding, UE cannot re-acquire the GNSS position before it connects to the target eNB as this would cause additional (long) service interruption time. Therefore, as source eNB also maintain the same value as UE of the remaining GNSS validity duration in UE, it’s easier to let target eNB acquires the remaining GNSS validity duration in UE from source eNB (Option 1) during UE context retrieval procedure in the RRC re-establishment and handover cases. 

In order to transfer the remaining GNSS validity duration information from source eNB to target eNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, we need to add this information in the AS configuration elements in the HandoverPreparationInformation message.

Another way (Option 2) is to let UE report its remaining GNSS validity duration in Msg5 to the target eNB. But we think this way via air interface is less signaling efficient. Moreover, Option 2 needs to modify two messages while Option 1 only needs to modify one message. Therefore, Option 2 is not preferred.
Proposal 3: In order that target eNB can be aware of the remaining GNSS validity duration in UE in the RRC re-establishment case or handover case, a new parameter for remaining GNSS validity duration can be introduced in HandoverPreparationInformation message.

3. Conclusions

In this contribution, we make the following observations and proposal:
Proposal 1: A new parameter for remaining GNSS validity duration is introduced in Msg5, e.g., RRCConnectionSetupComplete and RRCConnectionResumeComplete messages.

Proposal 2: UE can set the value of remaining GNSS validity duration parameter in Msg5 at the initial transmission of Msg5.

Proposal 3: In order that target eNB can be aware of the remaining GNSS validity duration in UE in the RRC re-establishment case or handover case, a new parameter for remaining GNSS validity duration can be introduced in HandoverPreparationInformation message.

The text proposals for implementing the above proposals are given in section 4.

4. Text proposals

4.1 Common text proposals
5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE 1:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
except when the UE connected to 5GC is a BL UE or UE in CE, if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from a suspended RRC connection:

2>
if the UE is resuming an RRC connection after early security reactivation in accordance with conditions in 5.3.3.18:

3>
discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;

//skip unrelated parts//
1>
set the content of RRCConnectionSetupComplete message as follows:

2>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:

//skip unrelated parts//
2>
if connecting as an IAB-node:

3>
include iab-NodeIndication;

2>
if connecting to a NTN cell:

3>
set gnss-RemainingDuration to the remaining time duration from the last subframe of the first transmission of RRCConnectionRelease message till the time point GNSS position will become out-of-date; 
1>
submit the RRCConnectionSetupComplete message to lower layers for transmission;

1>
for NB-IoT:

2>
if the UE supports connected mode measurements and connMeasConfig is present in SystemInformationBlockType3-NB:

3>
perform measurements as specified in 5.5.8.

1>
the procedure ends.

5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300;

1> if T309 is running:
//skip unrelated parts//
1>
set the content of RRCConnectionResumeComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;
//skip unrelated parts//
4>
if the UE has ANR measurements information available in VarANR-MeasReport-NB and if the RPLMN is included in plmn-IdentityList stored in VarANR-MeasReport-NB:

5>
include anr-InfoAvailable;

2>
if connecting to a NTN cell:

3>
set gnss-RemainingDuration to the remaining time duration from the last subframe of the first transmission of RRCConnectionResumeComplete message till the time point GNSS position will become out-of-date;
1>
if the UE is configured to operate in EN-DC as result of this procedure, forward upperLayerIndication to upper layers as if the UE has received this field from SIB2, otherwise indicate to upper layers the absence of this field;

1>
submit the RRCConnectionResumeComplete message to lower layers for transmission;

1>
for NB-IoT:

2>
if the UE supports connected mode measurements and connMeasConfig is present in SystemInformationBlockType3-NB:

3>
perform measurements as specified in 5.5.8.

1>
the procedure ends.

4.2 Text proposals for eMTC over NTN
6.2.2
Message definitions
//skip unrelated parts//
–
RRCConnectionResumeComplete

The RRCConnectionResumeComplete message is used to confirm the successful completion of an RRC connection resumption.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeComplete message
-- ASN1START

RRCConnectionResumeComplete-r13 ::= SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions






CHOICE {



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionResumeComplete-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13



INTEGER (1..maxPLMN-r11)




OPTIONAL,


dedicatedInfoNAS-r13




DedicatedInfoNAS






OPTIONAL,


rlf-InfoAvailable-r13




ENUMERATED {true}






OPTIONAL,


logMeasAvailable-r13




ENUMERATED {true}






OPTIONAL,


connEstFailInfoAvailable-r13


ENUMERATED {true}






OPTIONAL,


mobilityState-r13





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


mobilityHistoryAvail-r13



ENUMERATED {true}






OPTIONAL,


logMeasAvailableMBSFN-r13



ENUMERATED {true}






OPTIONAL,


lateNonCriticalExtension



OCTET STRING







OPTIONAL,


nonCriticalExtension




RRCConnectionResumeComplete-v1530-IEs

OPTIONAL

}

RRCConnectionResumeComplete-v1530-IEs ::= SEQUENCE {


logMeasAvailableBT-r15


ENUMERATED {true}



OPTIONAL,


logMeasAvailableWLAN-r15

ENUMERATED {true}



OPTIONAL,


idleMeasAvailable-r15


ENUMERATED {true}



OPTIONAL,


flightPathInfoAvailable-r15

ENUMERATED {true}



OPTIONAL,


nonCriticalExtension


RRCConnectionResumeComplete-v1610-IEs
OPTIONAL

}

RRCConnectionResumeComplete-v1610-IEs ::= SEQUENCE {


measResultListIdle-r16



MeasResultListIdle-r15


OPTIONAL,


measResultListExtIdle-r16



MeasResultListExtIdle-r16


OPTIONAL,


measResultListIdleNR-r16


MeasResultListIdleNR-r16

OPTIONAL,


scg-ConfigResponseNR-r16


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionResumeComplete-v1710-IEs





OPTIONAL

}

RRCConnectionResumeComplete-v1710-IEs ::= SEQUENCE {


gnss-RemainingDuration-r17


INTEGER (1..7200) 



OPTIONAL,  -- Cond NTN

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionResumeComplete field descriptions

	gnss-RemainingDuration
Indicates the remaining GNSS validity duration in the UE. Unit in seconds. It’s from the last subframe of the first transmission of RRCConnectionResumeComplete message till the time point GNSS position will become out-of-date. 
If the field is not present, the value of infinity is assumed.

	idleMeasAvailable

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

	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. The selectedPLMN-Identity is referred to the PLMN list for 5GC if the UE is in RRC_INACTIVE state.


	Conditional presence
	Explanation

	NTN
	The field is optional present in case of UE connecting to a NTN cell. Otherwise the field is not present.


–
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

}
RRCConnectionSetupComplete-v1540-IEs ::= SEQUENCE {


gummei-Type-v1540




ENUMERATED {mappedFrom5G-v1540}

OPTIONAL,


guami-Type-r15





ENUMERATED {native, mapped}


OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1610-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1610-IEs ::= SEQUENCE {


rlos-Request-r16




ENUMERATED {true}




OPTIONAL,


cp-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


up-CIoT-5GS-Optimisation-r16

ENUMERATED {true}




OPTIONAL,


pur-ConfigID-r16




PUR-ConfigID-r16




OPTIONAL,


lte-M-r16






ENUMERATED {true}




OPTIONAL,


iab-NodeIndication-r16



ENUMERATED {true}




OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1710-IEs





OPTIONAL

}

RRCConnectionSetupComplete-v1710-IEs ::= SEQUENCE {


gnss-RemainingDuration-r17


INTEGER (1..7200) 



OPTIONAL,  -- Cond NTN

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].

	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].

	gnss-RemainingDuration
Indicates the remaining GNSS validity duration in the UE. Unit in seconds. It’s from the last subframe of the first transmission of RRCConnectionSetupComplete message till the time point GNSS position will become out-of-date. If the field is not present, the value of infinity is assumed. 

	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 as specified in TS 38.300 [106].

	idleMeasAvailable

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

	lte-M

Indicates the UE is category M.

	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].


	Conditional presence
	Explanation

	NTN
	The field is optional present in case of UE connecting to a NTN cell. Otherwise the field is not present.


10.2.2
Message definitions
//skip unrelated parts//
–
HandoverPreparationInformation

This message is used to transfer the E-UTRA RRC information used by the target eNB or target ng-eNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information.

Direction: source eNB/ source RAN to target eNB or target ng-eNB

HandoverPreparationInformation message

-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL,

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL,

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, rel11, rel12, v10j0, v11e0,











v1280, rel13, ..., rel14, rel15, rel16}

OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v9d0-IEs

OPTIONAL

}

HandoverPreparationInformation-v9d0-IEs
::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING HandoverPreparationInformation-v9j0-IEs)
OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v9e0-IEs


OPTIONAL

}

-- Late non-critical extensions:

HandoverPreparationInformation-v9j0-IEs ::= SEQUENCE {


-- Following field is only for pre REL-10 late non-critical extensions


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v10j0-IEs

OPTIONAL

}

HandoverPreparationInformation-v10j0-IEs ::= SEQUENCE {


as-Config-v10j0





AS-Config-v10j0


OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v10x0-IEs

OPTIONAL

}

HandoverPreparationInformation-v10x0-IEs ::= SEQUENCE {


-- Following field is only for late non-critical extensions from REL-10 to REL-12


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v13c0-IEs

OPTIONAL

}

HandoverPreparationInformation-v13c0-IEs ::= SEQUENCE {


as-Config-v13c0





AS-Config-v13c0


OPTIONAL,


-- Following field is only for late non-critical extensions from REL-13


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

-- Regular non-critical extensions:

HandoverPreparationInformation-v9e0-IEs
::= SEQUENCE {


as-Config-v9e0





AS-Config-v9e0




OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1130-IEs

OPTIONAL

}

HandoverPreparationInformation-v1130-IEs
::= SEQUENCE {


as-Context-v1130




AS-Context-v1130



OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1250-IEs





OPTIONAL

}

HandoverPreparationInformation-v1250-IEs ::= SEQUENCE {


ue-SupportedEARFCN-r12



ARFCN-ValueEUTRA-r9



OPTIONAL,
-- Cond HO3


as-Config-v1250




AS-Config-v1250



OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1320-IEs





OPTIONAL

}

HandoverPreparationInformation-v1320-IEs ::= SEQUENCE {


as-Config-v1320





AS-Config-v1320




OPTIONAL,
-- Cond HO2

as-Context-v1320




AS-Context-v1320



OPTIONAL,
-- Cond HO2

nonCriticalExtension



HandoverPreparationInformation-v1430-IEs





OPTIONAL

}
HandoverPreparationInformation-v1430-IEs ::= SEQUENCE {


as-Config-v1430




AS-Config-v1430





OPTIONAL,
-- Cond HO2


makeBeforeBreakReq-r14


ENUMERATED {true}



OPTIONAL,
-- Cond HO2


nonCriticalExtension


HandoverPreparationInformation-v1530-IEs


OPTIONAL

}

HandoverPreparationInformation-v1530-IEs ::= SEQUENCE {


ran-NotificationAreaInfo-r15

RAN-NotificationAreaInfo-r15


OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v1540-IEs






OPTIONAL

}

HandoverPreparationInformation-v1540-IEs ::= SEQUENCE {


sourceRB-ConfigIntra5GC-r15

OCTET STRING





OPTIONAL,
--Cond HO4


nonCriticalExtension



HandoverPreparationInformation-v1610-IEs
OPTIONAL

}

HandoverPreparationInformation-v1610-IEs ::= SEQUENCE {


as-Context-v1610


AS-Context-v1610





OPTIONAL,
--Cond HO5


nonCriticalExtension

HandoverPreparationInformation-v1620-IEs
OPTIONAL

}

HandoverPreparationInformation-v1620-IEs ::= SEQUENCE {


as-Context-v1620


AS-Context-v1620





OPTIONAL, 
--Cond HO2


nonCriticalExtension

HandoverPreparationInformation-v1630-IEs
OPTIONAL

}

HandoverPreparationInformation-v1630-IEs ::= SEQUENCE {


as-Context-v1630


AS-Context-v1630





OPTIONAL, 
--Cond HO2


nonCriticalExtension

HandoverPreparationInformation-v1700-IEs

OPTIONAL

}

HandoverPreparationInformation-v1700-IEs ::= SEQUENCE {


as-Config-v1700


AS-Config-v1700





OPTIONAL,
--Cond HO5


nonCriticalExtension

HandoverPreparationInformation-v1710-IEs







OPTIONAL

}

HandoverPreparationInformation-v1710-IEs ::= SEQUENCE {


as-Config-v1710



AS-Config-v1710





OPTIONAL,
--Cond NTN

nonCriticalExtension

SEQUENCE {}






OPTIONAL

}
-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover, resume or re-establishment. If the target receives an incomplete MeasConfig and/or RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	As-Context

Local E-UTRAN context required by the target eNB.

	makeBeforeBreakReq

To request the target eNB to add the makeBeforeBreak indication in the mobilityControlInfo in case of intra-frequency handover.

	Rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose. May also be provided at inter-RAT handover from NR.

	sourceRB-ConfigIntra5GC

NR radio bearer config used at intra5GC handover, resume or re-establishment, as defined by RadioBearerConfig IE in TS 38.331 [82].

	Ue-ConfigRelease

Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	Ue-RadioAccessCapabilityInfo

For E-UTRA radio access capabilities, it is up to E-UTRA how the backward compatibility among supportedBandCombinationReduced, supportedBandCombination and supportedBandCombinationAdd is ensured. If supportedBandCombinationReduced and supportedBandCombination/supportedBandCombinationAdd are included into ueCapabilityRAT-Container, it can be assumed that the value of fields, requestedBands, reducedIntNonContCombRequested and requestedCCsXL are consistend with all supported band combination fields. NOTE 2

	ue-SupportedEARFCN

Includes UE supported EARFCN of the handover target E-UTRA cell if the target E-UTRA cell belongs to multiple frequency bands.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target Pcell not supporting them.

NOTE 2:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	E-UTRA capabilites
	UTRA capabilities
	GERAN capabilities
	MR DC capabilities
	NR capabilities

	UTRAN
	Included
	May be included, ignored by eNB if received
	May be included
	Excluded
	Excluded

	GERAN CS
	Excluded
	May be included, ignored by eNB if received
	Included
	Excluded
	Excluded

	GERAN PS
	Excluded
	May be included, ignored by eNB if received
	Included
	Excluded
	Excluded

	E-UTRAN
	May be included if UE Radio Capability ID as specified in 23.502 [102] is used for the UE. Included otherwise.
	May be included
	May be included
	May be included
	May be included

	NR
	May be included if UE Radio Capability ID as specified in 23.502 [102] is used for the UE. Included otherwise.
	Excluded
	Excluded
	May be included
	May be included


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover or UE context retrieval, e.g. in case of resume or re-establishment within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover or UE context retrieval, e.g. in case of resume or re-establishment within E-UTRA; otherwise the field is not present.

	HO3
	The field is optional present in case of handover from GERAN to E-UTRA, otherwise the field is not present.

	HO4
	The field is mandatory present in case of handover or UE context retrieval, e.g. in case of resume or re-establishment within E-UTRA/5GC and optional present in case of handover from NR to E-UTRA/5GC; otherwise the field is not present.

	HO5
	The field is optional present in case of handover within E-UTRA, or handover from NR to E-UTRA; otherwise the field is not present.

	NTN
	The field is optional present in case of handover or UE context retrieval within NTN cells. Otherwise the field is not present.


10.3
Inter-node RRC information element definitions

–
AS-Config

The AS-Config IE contains information about RRC configuration information in the source eNB which can be utilized by target eNB to determine the need to change the RRC configuration during the handover preparation phase. The information can also be used after the handover is successfully performed or during the RRC connection re-establishment or resume.

AS-Config information element

-- ASN1START

AS-Config ::=



SEQUENCE {


sourceMeasConfig




MeasConfig,


sourceRadioResourceConfig


RadioResourceConfigDedicated,


sourceSecurityAlgorithmConfig

SecurityAlgorithmConfig,


sourceUE-Identity




C-RNTI,


sourceMasterInformationBlock

MasterInformationBlock,


sourceSystemInformationBlockType1
SystemInformationBlockType1(WITH COMPONENTS












{..., nonCriticalExtension ABSENT}),


sourceSystemInformationBlockType2
SystemInformationBlockType2,


antennaInfoCommon




AntennaInfoCommon,


sourceDl-CarrierFreq



ARFCN-ValueEUTRA,


...,


[[
sourceSystemInformationBlockType1Ext
OCTET STRING (CONTAINING













SystemInformationBlockType1-v890-IEs)
OPTIONAL,



sourceOtherConfig-r9



OtherConfig-r9


-- sourceOtherConfig-r9 should have been optional. A target eNB compliant with this transfer


-- syntax should support receiving an AS-Config not including this extension addition group


-- e.g. from a legacy source eNB


]],


[[
sourceSCellConfigList-r10


SCellToAddModList-r10


OPTIONAL


]],


[[
sourceConfigSCG-r12




SCG-Config-r12

OPTIONAL


]],


[[
as-ConfigNR-r15





AS-ConfigNR-r15




OPTIONAL


]],


[[
as-Config-v1550





AS-Config-v1550




OPTIONAL


]],


[[
as-ConfigNR-v1570




AS-ConfigNR-v1570



OPTIONAL


]],


[[
as-ConfigNR-v1620




AS-ConfigNR-v1620



OPTIONAL


]]

}

AS-Config-v9e0 ::=



SEQUENCE {


sourceDl-CarrierFreq-v9e0

ARFCN-ValueEUTRA-v9e0

}

AS-Config-v10j0 ::=



SEQUENCE {


antennaInfoDedicatedPCell-v10i0

AntennaInfoDedicated-v10i0


OPTIONAL

}

AS-Config-v1250 ::=



SEQUENCE {


sourceWlan-OffloadConfig-r12

WLAN-OffloadConfig-r12



OPTIONAL,


sourceSL-CommConfig-r12



SL-CommConfig-r12




OPTIONAL,


sourceSL-DiscConfig-r12



SL-DiscConfig-r12




OPTIONAL

}

AS-Config-v1320 ::=



SEQUENCE {


sourceSCellConfigList-r13


SCellToAddModListExt-r13


OPTIONAL,


sourceRCLWI-Configuration-r13

RCLWI-Configuration-r13



OPTIONAL
}
AS-Config-v13c0 ::=



SEQUENCE {


radioResourceConfigDedicated-v13c01
RadioResourceConfigDedicated-v1370
OPTIONAL,


radioResourceConfigDedicated-v13c02
RadioResourceConfigDedicated-v13c0
OPTIONAL,


sCellToAddModList-v13c0



SCellToAddModList-v13c0



OPTIONAL,


sCellToAddModListExt-v13c0


SCellToAddModListExt-v13c0


OPTIONAL

}
AS-Config-v1430 ::=



SEQUENCE {


sourceSL-V2X-CommConfig-r14


SL-V2X-ConfigDedicated-r14




OPTIONAL,


sourceLWA-Config-r14



LWA-Config-r13





OPTIONAL,


sourceWLAN-MeasResult-r14


MeasResultListWLAN-r13



OPTIONAL

}

AS-ConfigNR-r15 ::=



SEQUENCE {


sourceRB-ConfigNR-r15



OCTET STRING


OPTIONAL,


sourceRB-ConfigSN-NR-r15



OCTET STRING


OPTIONAL,


sourceOtherConfigSN-NR-r15


OCTET STRING


OPTIONAL

}

AS-ConfigNR-v1570 ::=



SEQUENCE {


sourceSCG-ConfiguredNR-r15


ENUMERATED {true}

}

AS-Config-v1550 ::=


SEQUENCE {


tdm-PatternConfig-r15

SEQUENCE {



subframeAssignment-r15

SubframeAssignment-r15,



harq-Offset-r15



INTEGER (0.. 9)


}











OPTIONAL,


p-MaxEUTRA-r15



P-Max

OPTIONAL

}

AS-ConfigNR-v1620 ::=


SEQUENCE {


tdm-PatternConfig2-r16

TDM-PatternConfig-r15

}

AS-Config-v1700 ::=



SEQUENCE {


scg-State-r17




ENUMERATED { deactivated }

OPTIONAL

}

AS-Config-v1710 ::=



SEQUENCE {


gnss-RemainingDuration-v1710
INTEGER (1..7200) 



OPTIONAL
}

-- ASN1STOP

NOTE:
The AS-Config re-uses information elements primarily created to cover the radio interface signalling requirements. Consequently, the information elements may include some parameters that are not relevant for the target eNB e.g. the SFN as included in the MasterInformationBlock.

	AS-Config field descriptions

	antennaInfoCommon

This field provides information about the number of antenna ports in the source PCell.

	gnss-RemainingDuration
Indicates the remaining GNSS validity duration in the UE. Unit in seconds. If the field is not present, the value of infinity is assumed. 

	p-MaxEUTRA

Indicates the p-MaxEUTRA in the source PCell.

	scg-State

Indicates that the SCG is deactivated.

	sourceOtherConfigSN-NR

Other NR config set by SN (cell group, measurements) in case of (NG)EN-DC i.e. as defined by the RRCReconfiguration message in TS 38.331 [82].

	sourceRB-ConfigNR

NR radio bearer config, as defined by RadioBearerConfig IE in TS 38.331 [82]. The field may e.g. be set by MN in case of (NG)EN-DC, by source eNB connected to 5GCN.

	sourceRB-ConfigSN-NR

NR radio bearer config set by SN in case of (NG)EN-DC or of SN terminated RB without SCG, as defined by RadioBearerConfig IE in TS 38.331 [82].

	sourceDL-CarrierFreq

Provides the parameter Downlink EARFCN in the source PCell, see TS 36.101 [42]. If the source eNB provides AS-Config-v9e0, it sets sourceDl-CarrierFreq (i.e. without suffix) to maxEARFCN.

	sourceLWA-Config

LWA configuration in the source PCell when handover is triggered.

	sourceOtherConfig

Provides other configuration in the source PCell.

	sourceMasterInformationBlock

MasterInformationBlock transmitted in the source PCell.

	sourceMeasConfig

Measurement configuration in the source cell. The measurement configuration for all measurements existing in the source eNB when handover is triggered shall be included. See 10.5.

	sourceRCLWI-Configuration
RCLWI Configuration in the source PCell.

	sourceSL-CommConfig

This field covers the sidelink communication configuration.

	sourceSL-DiscConfig

This field covers the sidelink discovery configuration.

	sourceRadioResourceConfig

Radio configuration in the source PCell. The radio resource configuration for all radio bearers existing in the source PCell when handover is triggered shall be included. See 10.5.

	sourceSCellConfigList

Radio resource configuration (common and dedicated) of the SCells configured in the source eNB.

	sourceSCG-ConfiguredNR

Value true indicates that the UE is configured with NR SCG in source configuration. The field is included only if sourceOtherConfigSN-NR is not included.

	sourceSecurityAlgorithmConfig

This field provides the AS integrity protection (SRBs) and AS ciphering (SRBs and DRBs) algorithm configuration used in the source PCell.

	sourceSystemInformationBlockType1

SystemInformationBlockType1 (or SystemInformationBlockType1-BR) transmitted in the source PCell.

	sourceSystemInformationBlockType2

SystemInformationBlockType2 transmitted in the source PCell.

	sourceSL-V2X-CommConfig

Indicates the V2X sidelink communication related configurations configured in the source eNB.

	sourceWLAN-MeasResult

WLAN measurement results in the source PCell when handover is triggered.

	tdm-PatternConfig

Indicates the tdm-PatternConfig configured to the UE in the source PCell.

	tdm-PatternConfig2

Indicates the tdm-PatternConfig2 configured to the UE in the source PCell.


4.3 Text proposals for NB-IoT over NTN
6.7.2
NB-IoT Message definitions
//skip unrelated parts//
–
RRCConnectionResumeComplete-NB

The RRCConnectionResumeComplete-NB message is used to confirm the successful completion of an RRC connection resumption

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeComplete-NB message
-- ASN1START

RRCConnectionResumeComplete-NB ::= SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions






CHOICE {



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-NB-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionResumeComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13




INTEGER (1..maxPLMN-r11)
OPTIONAL,


dedicatedInfoNAS-r13





DedicatedInfoNAS
OPTIONAL,


lateNonCriticalExtension




OCTET STRING




OPTIONAL,


nonCriticalExtension





RRCConnectionResumeComplete-NB-v1470-IEs
OPTIONAL

}

RRCConnectionResumeComplete-NB-v1470-IEs ::= SEQUENCE {


measResultServCell-r14





MeasResultServCell-NB-r14
OPTIONAL,


nonCriticalExtension





RRCConnectionResumeComplete-NB-v1610-IEs
OPTIONAL

}

RRCConnectionResumeComplete-NB-v1610-IEs ::= SEQUENCE {


rlf-InfoAvailable-r16



ENUMERATED {true}



OPTIONAL,


anr-InfoAvailable-r16



ENUMERATED {true}



OPTIONAL,


nonCriticalExtension



RRCConnectionResumeComplete-NB-v1710-IEs





OPTIONAL

}

RRCConnectionResumeComplete-NB-v1710-IEs ::= SEQUENCE {


gnss-RemainingDuration-r17


INTEGER (1..7200) 



OPTIONAL,  -- Cond NTN

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
-- ASN1STOP

	RRCConnectionResumeComplete-NB field descriptions

	anr-InfoAvailable

Indicates the availability of ANR measurement information.

	gnss-RemainingDuration
Indicates the remaining GNSS validity duration in the UE. Unit in seconds. It’s from the last subframe of the first transmission of RRCConnectionResumeComplete-NB message till the time point GNSS position will become out-of-date. If the field is not present, the value of infinity is assumed.

	measResultServCell

This field refers to the last idle mode measurement results taken of the serving cell.

	rlf-InfoAvailable

Indicates the availability of radio link failure related information.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1-NB, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1-NB and so on.


	Conditional presence
	Explanation

	NTN
	The field is optional present in case of UE connecting to a NTN cell. Otherwise the field is not present.


–
RRCConnectionSetupComplete-NB

The RRCConnectionSetupComplete-NB message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete-NB message
-- ASN1START

RRCConnectionSetupComplete-NB ::=
SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions





CHOICE{




rrcConnectionSetupComplete-r13

RRCConnectionSetupComplete-NB-r13-IEs,




criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13



INTEGER (1..maxPLMN-r11),


s-TMSI-r13







S-TMSI






OPTIONAL,


registeredMME-r13





RegisteredMME




OPTIONAL,


dedicatedInfoNAS-r13




DedicatedInfoNAS,


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}



OPTIONAL,


up-CIoT-EPS-Optimisation-r13


ENUMERATED {true}



OPTIONAL,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




RRCConnectionSetupComplete-NB-v1430-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v1430-IEs ::= SEQUENCE {


gummei-Type-r14






ENUMERATED { mapped}
OPTIONAL,


dcn-ID-r14







INTEGER (0..65535)


OPTIONAL,


nonCriticalExtension




RRCConnectionSetupComplete-NB-v1470-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v1470-IEs ::= SEQUENCE {


measResultServCell-r14





MeasResultServCell-NB-r14
OPTIONAL,


nonCriticalExtension





RRCConnectionSetupComplete-NB-v1610-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v1610-IEs ::= SEQUENCE {


ng-5G-S-TMSI-r16






NG-5G-S-TMSI-r15


OPTIONAL,


registeredAMF-r16






RegisteredAMF-r15


OPTIONAL,


gummei-Type-v1610






ENUMERATED {mappedFrom5G}
OPTIONAL,


guami-Type-r16







ENUMERATED {native, mapped}
OPTIONAL,


s-NSSAI-list-r16






SEQUENCE(SIZE (1..maxNrofS-NSSAI-r15)) OF















S-NSSAI-r15

OPTIONAL,


ng-U-DataTransfer-r16





ENUMERATED {true}


OPTIONAL,


up-CIoT-5GS-Optimisation-r16



ENUMERATED {true}


OPTIONAL,


rlf-InfoAvailable-r16





ENUMERATED {true}


OPTIONAL,


anr-InfoAvailable-r16





ENUMERATED {true}


OPTIONAL,


pur-ConfigID-r16






PUR-ConfigID-NB-r16


OPTIONAL,


nonCriticalExtension





RRCConnectionSetupComplete-NB-v1710-IEs




OPTIONAL

}

RRCConnectionSetupComplete-NB-v1710-IEs ::= SEQUENCE {


gnss-RemainingDuration-r17


INTEGER (1..7200) 



OPTIONAL,  -- Cond NTN

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
-- ASN1STOP

	RRCConnectionSetupComplete-NB field descriptions

	anr-InfoAvailable

This field is used to indicate the availability of ANR measurement information.

	attachWithoutPDN-Connectivity

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

	dcn-ID

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

	gnss-RemainingDuration
Indicates the remaining GNSS validity duration in the UE. Unit in seconds. It’s from the last subframe of the first transmission of RRCConnectionSetupComplete-NB message till the time point GNSS position will become out-of-date. If the field is not present, the value of infinity is assumed.

	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 that the GUMMEI included is mapped (from 2G/3G identifiers or 5G identifiers) as indicated by the upper layers, TS 24.301 [35] and TS 24.501 [95]. The value mapped indicates the GUMMEI is mapped from 2G/3G identifiers, and mappedFrom5G indicates the GUMMEI is mapped from 5G identifiers. A UE shall not include both gummei-Type-r14 and gummei-Type-v1610.

	measResultServCell

This field refers to the last idle mode measurement results taken of the serving cell.

	ng-U-DataTransfer
This field is included when the UE supports NG-U data transfer, as indicated by the upper layers, see TS 24.501 [95].

	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.

	rlf-InfoAvailable

This field is used to indicate the availability of radio link failure related information.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in 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].

	up-CIoT-5GS-Optimisation
This field is included when the UE supports 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 S1-U data transfer or the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].


	Conditional presence
	Explanation

	NTN
	The field is optional present in case of UE connecting to a NTN cell. Otherwise the field is not present.


10.6.2
Message definitions
//skip unrelated parts//
–
HandoverPreparationInformation-NB

This message is used to transfer the UE context from the eNB where the RRC connection has been suspended and transfer it to the eNB where the RRC Connection has been requested to be resumed.

Direction: source eNB to target eNB

HandoverPreparationInformation-NB message

-- ASN1START

HandoverPreparationInformation-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



c1









CHOICE{




handoverPreparationInformation-r13

HandoverPreparationInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13

UE-Capability-NB-r13,


as-Config-r13






AS-Config-NB,


rrm-Config-r13






RRM-Config-NB




OPTIONAL,


as-Context-r13






AS-Context-NB




OPTIONAL,


nonCriticalExtension




HandoverPreparationInformation-NB-v1380-IEs




OPTIONAL

}

HandoverPreparationInformation-NB-v1380-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-NB-Ext-r14-IEs
OPTIONAL

}

HandoverPreparationInformation-NB-Ext-r14-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfoExt-r14

OCTET STRING (CONTAINING UE-Capability-NB-Ext-r14-IEs)
OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation-NB field descriptions

	as-Config

The radio resource configuration.

	as-Context

The local E-UTRAN context required by the target eNB.

	rrm-Config

The local E-UTRAN context used depending on the target node's implementation, which is mainly used for the RRM purpose.

	ue-RadioAccessCapabilityInfo, ue-RadioAccessCapabilityInfoExt

The NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5].


10.7
Inter-node NB-IoT RRC information element definitions

–
AS-Config-NB

The AS-Config-NB IE contains information about NB-IoT RRC configuration information in the source eNB which can be utilized by target eNB.

AS-Config-NB information element

-- ASN1START

AS-Config-NB ::=




SEQUENCE {


sourceRadioResourceConfig-r13


RadioResourceConfigDedicated-NB-r13,


sourceSecurityAlgorithmConfig-r13

SecurityAlgorithmConfig,


sourceUE-Identity-r13




C-RNTI,


sourceDl-CarrierFreq-r13



CarrierFreq-NB-r13,


...,


[[
sourceDL-CarrierFreq-v1550


CarrierFreq-NB-v1550
OPTIONAL
-- Cond TDD


]],


[[
gnss-RemainingDuration-v1710

INTEGER (1..7200) 

OPTIONAL
-- Cond NTN

]]
}

-- ASN1STOP

	AS-Config-NB field descriptions

	gnss-RemainingDuration

Indicates the remaining GNSS validity duration in the UE. Unit in seconds. If the field is not present, the value of infinity is assumed.

	sourceDL-CarrierFreq

Provides the parameter Downlink EARFCN in the source PCell, see TS 36.101 [42].

	sourceRadioResourceConfig

Radio configuration in the source PCell. The radio resource configuration for all radio bearers existing in the source PCell shall be included. See 10.9.

	sourceSecurityAlgorithmConfig

This field provides the AS integrity protection (SRBs) and AS ciphering (SRBs and DRBs) algorithm configuration used in the source PCell.


	Conditional presence
	Explanation

	TDD
	The field is optionally present in case of TDD; otherwise the field is not present.

	NTN
	The field is optional present in case of UE context retrieval within NTN cells. Otherwise the field is not present.



