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1. Introduction
SA2 recently decided to introduce two architecture options for NB-IoT as informed to RAN2 in [1]. One of the options is the user plane based solution with AS information stored in RAN, i.e., Solution 18 described in sub-clause 6.18 of [2]. This paper is intended to start to analyse the potential impact of RRC procedures for the U-plane based solution.
2. Discussion
2.1. Brief overview of U-plane based solution
The basic idea to reduce the signalling overload for connection setup is to store UE context in both the eNB and the UE while the UE is in RRC_IDLE. When the UE attempts to setup the RRC connection to the eNB where the UE context is stored, the stored UE context is used for both the eNB and the UE resulting in reducing the signalling for connection setup in both AS and NAS. The UE specific S1-C/U association is kept between the eNB and the MME/S-GW while the UE is in RRC_IDLE. The S1 paging message is sent as in the legacy mechanism even though the UE specific S1-C/U is kept. If the UE in RRC_IDLE moves out to the other eNB where the UE context is not stored, the UE follows the legacy connection setup procedure. Even for that case, the eNB could fetch the UE context from the other eNB where the UE context is stored. The details can be found in [2]. Some basic procedures captured are excerpted from [2] in Annex A of this paper.
2.2. RRC procedures for connection suspension and resume
To store the UE context in both the eNB and the UE and utilise it in the subsequent connection setup, the following issues have to be clarified.
Issue 1: How can the eNB know that the UE stores the previous UE context when it requests the connection setup?
Issue 2: How can the eNB identify the UE context for the UE requesting the connection setup among the stored UE context?

Issue 3: How can the UE decide to store the UE context when leaving RRC_CONNECTED?

Issue 4: How can the eNB authenticate a UE at the connection setup?

To resolve these issues, SA2 studied to introduce a new RRC state called “RRC_SUSPENDED” and define a new ID called Resume ID. New RRC procedures are studied for the UE to leave and enter RRC_SUSPENDED. With this approach, Issue 1 can be resolved by the way that the UE in RRC_SUSPENDED initiates the new RRC procedure, RRC Connection Resume Request to the eNB. By receiving this new message, the eNB can distinguish the UE storing its context from the legacy UE. Issue 2 can be resolved by the Resume ID aimed at identifying the stored UE context. The Resume ID can resolve Issue 3 by including it in the new RRC procedure, RRC Connection Suspended as illustrated in Figure 6.18.1.3-1 of [2]. To resolve Issue 4, the RRC Connection Resume Request provides an authentication token for the eNB as illustrated in Figure 6.18.1.4-1.
Nevertheless, it is also noted in [2] that the necessity of new RRC state, procedures and Resume ID will be investigated and decided by RAN2. It is also noted that the authentication token can be based on the existing means used in the RRC Connection Reestablishment procedure and will be decided by RAN2 together with SA3 if needed. Therefore, this paper attempts to seek for an alternative approach to resolve the above issues by reusing the existing RRC states and procedures as much as possible.

If the existing RRC states (RRC_CONNECTED and RRC_IDLE) are reused, the UE is required to store its context while in RRC_IDLE. To suspend and resume the RRC connection, the existing RRC connection establishment and release procedures are reused. To resolve Issue 1, there is one spare bit in the RRCConnectionRequest message as marked with yellow below. If this spare bit is used for the UE to indicate that the UE stores its context, the eNB can learn it, which resolves Issue 1. For Issue 2, S-TMSI is included in the RRCConnectionRequest message as marked with aqua below. In the legacy architecture, the eNB is not required to keep S-TMSI for the UE. If the legacy eNB behaviour can be changed to keep S-TMSI for the purpose identifying the stored UE context, Issue 2 can be resolved. One drawback of this approach is that it does not work if the randomValue is used for the InitialUE-Identity. Nonetheless, the use of randomValue is not a typical case (e.g., factory default setting). In that sense, this drawback would not so significant. 
RRCConnectionRequest message
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))
}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,

randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, spare2, spare1}

-- ASN1STOP

To resolve Issue 3, for instance, an indication is added into the RRCConnectionRelease message to ask the UE to store its context. To resolve Issue 4, for instance, the RRCConnectionSetup message is enhanced such that the eNB can ask the UE to provide an authentication token. Upon receiving the enhanced connection setup message, The UE provides the authentication token in the RRCConnectionSetupComplete message. One drawback of this approach is that the number of reduced signalling messages is decreased by one message since the new RRC Connection Resume procedure does not specify the connection setup complete message from the UE to the eNB. Nevertheless, it may not be so significant given that reducing the NAS signalling would be dominant of the total signalling reduction.
The whole connection establishment procedure with additional information elements is illustrated in Figure 1. An example of the RRC specification change is also provided in Annex B of this paper. 
[image: image1.emf] 
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Figure 1:

Example of RRC connection establishment procedure enhancements
Based on the above initial analysis from the RRC viewpoints, the U-plane based solution can be supported by enhancing the existing RRC procedures. Therefore, the following is proposed.
Proposal 1:
To suspend and resume the RRC connection by keeping the UE context in the UE and the eNB, the existing RRC state and procedures can be a baseline and the relevant RRC procedures should be enhanced as necessary.
2.3. Backward compatibility
SA2 studied the scenario where the UE in RRC_IDLE moves out to the other eNB in which the UE context is not stored. In this case, the UE falls back the legacy connection setup procedure from Msg.5 as illustrated in Figure 6.18.1.5-1 of [2] as excerpted below. If the eNB indicates “SRB” in the RRC Connection Resume Complete, the UE sends the RRCConnectionSetupComplete message including NAS Service Request.
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 Figure 6.18.1.5-1: Resumption attempt with no AS info available in the eNB [2]

This procedure assumes that the new eNB also supports the feature of UE context storing. The similar mechanism can also be considered for the approach to reuse the existing RRC state and procedures as described in sub-clause 2.2. For instance, the RRCConnectionSetup message can tell the UE whether the eNB has the UE context or not as shown in the Annex B of this paper.

However, it is not clear what if the UE supporting the context storing feature moves to the legacy eNB not supporting this feature and initiates to resume the RRC connection. This inter-operability issue is common to both approaches whether to reuse the existing RRC states and procedures or define new ones. To resolve this, the following two options can be considered.
Option 1:


The eNB broadcasts support of UE context storing.
· In other words, if the eNB does not broadcast, the UE releases the stored UE context and fall backs to the legacy procedure.
Option 2:


The eNB indicates support of UE context storing in Msg.2, i.e., RA response.

· In other words, if the eNB does not indicate in Msg.2, the UE releases the stored UE context and fall backs to the legacy procedure.
According to the existing RRC connection establishment procedure, Option 2 does not work since the UE has already been initiated to transmit the RRCConnectionRequest message when receiving Msg.2. As such, Option 1 seems viable. The followings are proposed.
Proposal 2:

The eNB broadcasts support of UE context storing.
Proposal 3:
If the UE attempts to RRC connection establishment or RRC resume to the cell where support of UE context storing is broadcast, the UE initiates the RRCConnectionRequest with context storing indication or the RRCConnectionResumeRequest.
Proposal 4:
If the UE attempts to RRC connection establishment or RRC resume to the cell where support of UE context storing is not broadcast, the UE releases the stored UE context and initiate the legacy RRCConnectionRequest.
3. Summary and proposal
This paper attempted an initial analysis of potential RRC impacts to support U-plane based solution with AS information stored in RAN. In summary, the followings were proposed.
Proposal 1:
To suspend and resume the RRC connection by keeping the UE context in the UE and the eNB, the existing RRC state and procedures can be a baseline and the relevant RRC procedures should be enhanced as necessary.
Proposal 2:

The eNB broadcasts support of UE context storing.

Proposal 3:
If the UE attempts to RRC connection establishment or RRC resume to the cell where support of UE context storing is broadcast, the UE initiates the RRCConnectionRequest with context storing indication or the RRCConnectionResumeRequest.
Proposal 4:
If the UE attempts to RRC connection establishment or RRC resume to the cell where support of UE context storing is not broadcast, the UE releases the stored UE context and initiate the legacy RRCConnectionRequest.
4. References
[1] R2-156027, “LS on Agreements on CIoT architecture for NB-IOT,” SA2.

[2] TR 23.720 v1.1.0, “Architecture enhancements for Cellular Internet of Things,”
Annex A
Overall procedures of U-plane based solution (Solution 18) [2]
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Figure 6.18.1.3-1: Suspension of a RRC Connection
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Figure 6.18.1.4-1: Resumption of a previously suspended RRC connection
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Figure 6.18.1.4-2: Resumption of a previously suspended RRC connection for the MT case

Annex B
Example of the existing RRC procedure changes
–
RRCConnectionRequest
The RRCConnectionRequest message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionRequest message
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


ue-ContextStoring-r13



ENUMERATED {true}




OPTIONAL
}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, spare2, spare1}

-- ASN1STOP

	RRCConnectionRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating.

	randomValue

Integer value in the range 0 to 240 ( 1.

	ue-ContextStoring
Indicates that the UE stores the UE context in the previous RRC connection.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.


–
RRCConnectionSetup
The RRCConnectionSetup message is used to establish SRB1.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionSetup message
-- ASN1START

RRCConnectionSetup ::=



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionSetup-r8



RRCConnectionSetup-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetup-r8-IEs ::=

SEQUENCE {


radioResourceConfigDedicated

RadioResourceConfigDedicated,


nonCriticalExtension



RRCConnectionSetup-v8a0-IEs


OPTIONAL

}

RRCConnectionSetup-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



RRCConnectionSetup-v13x0-IEs






OPTIONAL

}

RRCConnectionSetup-v13x0-IEs ::= SEQUENCE {

ue-ContextStored-r13



ENUMERATED {true}




OPTIONAL,

ue-AuthenticationTokenReq-r13

ENUMERATED {true}




OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	RRCConnectionSetup field descriptions

	ue-AuthenticationTokenReq
Query for the UE to retrieve the authentication token.

	ue-ContextStored
Indicates that the eNB stores the corresponding UE context for the UE.


–
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-v13x0-IEs





OPTIONAL

}

RRCConnectionSetupComplete-v13x0-IEs ::= SEQUENCE {


ue-AuthenticationToken-r13


AuthenticationToken-r13


OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

RegisteredMME ::=




SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


mmegi







BIT STRING (SIZE (16)),


mmec







MMEC

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	gummei-Type

This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers).

	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 5.2.4.3 [4]) just prior to UE going into RRC_CONNECTED state. The values of medium and high respectively correspond to the UE being in Medium-mobility and High-mobility states. Otherwise the UE is in normal state.

	registeredMME

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

	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 included in SIB1. 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.

	ue-AuthenticationToken
Provides the authentication token.


–
RRCConnectionRelease
The RRCConnectionRelease message is used to command the release of an RRC connection.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease message
-- ASN1START

RRCConnectionRelease ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r8



RRCConnectionRelease-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRelease-r8-IEs ::=

SEQUENCE {


releaseCause





ReleaseCause,


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need ON


idleModeMobilityControlInfo


IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionRelease-v890-IEs

OPTIONAL

}

RRCConnectionRelease-v890-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING RRCConnectionRelease-v9e0-IEs)
OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-v920-IEs

OPTIONAL

}

-- Late non critical extensions

RRCConnectionRelease-v9e0-IEs ::= SEQUENCE {


redirectedCarrierInfo-v9e0


RedirectedCarrierInfo-v9e0


OPTIONAL,
-- Cond NoRedirect-r8


idleModeMobilityControlInfo-v9e0
IdleModeMobilityControlInfo-v9e0
OPTIONAL,
-- Cond IdleInfoEUTRA


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- Regular non critical extensions

RRCConnectionRelease-v920-IEs ::=
SEQUENCE {


cellInfoList-r9




CHOICE {



geran-r9





CellInfoListGERAN-r9,



utra-FDD-r9





CellInfoListUTRA-FDD-r9,



utra-TDD-r9





CellInfoListUTRA-TDD-r9,



...,



utra-TDD-r10




CellInfoListUTRA-TDD-r10


}














OPTIONAL,
-- Cond Redirection


nonCriticalExtension


RRCConnectionRelease-v1020-IEs

OPTIONAL

}

RRCConnectionRelease-v1020-IEs ::=
SEQUENCE {


extendedWaitTime-r10



INTEGER (1..1800)

OPTIONAL,
-- Need ON


nonCriticalExtension


SEQUENCE {}



OPTIONAL

}

ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,












other, cs-FallbackHighPriority-v1020, ue-ContextStoring-v13x0}

RedirectedCarrierInfo ::=


CHOICE {


eutra







ARFCN-ValueEUTRA,


geran







CarrierFreqsGERAN,


utra-FDD






ARFCN-ValueUTRA,


utra-TDD






ARFCN-ValueUTRA,


cdma2000-HRPD





CarrierFreqCDMA2000,


cdma2000-1xRTT





CarrierFreqCDMA2000,


...,


utra-TDD-r10





CarrierFreqListUTRA-TDD-r10

}

RedirectedCarrierInfo-v9e0 ::=


SEQUENCE {


eutra-v9e0







ARFCN-ValueEUTRA-v9e0

}

CarrierFreqListUTRA-TDD-r10 ::=


SEQUENCE (SIZE (1..maxFreqUTRA-TDD-r10)) OF ARFCN-ValueUTRA
IdleModeMobilityControlInfo ::=

SEQUENCE {


freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need ON


freqPriorityListGERAN



FreqsPriorityListGERAN


OPTIONAL,

-- Need ON


freqPriorityListUTRA-FDD


FreqPriorityListUTRA-FDD

OPTIONAL,

-- Need ON


freqPriorityListUTRA-TDD


FreqPriorityListUTRA-TDD

OPTIONAL,

-- Need ON

bandClassPriorityListHRPD


BandClassPriorityListHRPD

OPTIONAL,

-- Need ON


bandClassPriorityList1XRTT


BandClassPriorityList1XRTT

OPTIONAL,

-- Need ON


t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need OR


...,

[[
freqPriorityListExtEUTRA-r12

FreqPriorityListExtEUTRA-r12

OPTIONAL

-- Need ON


]]
}

IdleModeMobilityControlInfo-v9e0 ::=
SEQUENCE {


freqPriorityListEUTRA-v9e0


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-v9e0

}

FreqPriorityListEUTRA ::=


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListExtEUTRA-r12 ::=

SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-r12

FreqPriorityEUTRA ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityEUTRA-v9e0 ::=


SEQUENCE {


carrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0

OPTIONAL
-- Cond EARFCN-max

}

FreqPriorityEUTRA-r12 ::=



SEQUENCE {


carrierFreq-r12






ARFCN-ValueEUTRA-r9,


cellReselectionPriority-r12



CellReselectionPriority

}
FreqsPriorityListGERAN ::=


SEQUENCE (SIZE (1..maxGNFG)) OF FreqsPriorityGERAN

FreqsPriorityGERAN ::=



SEQUENCE {


carrierFreqs





CarrierFreqsGERAN,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF FreqPriorityUTRA-FDD

FreqPriorityUTRA-FDD ::=


SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF FreqPriorityUTRA-TDD

FreqPriorityUTRA-TDD ::=


SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority

}
BandClassPriorityListHRPD ::=

SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriorityHRPD

BandClassPriorityHRPD ::=


SEQUENCE {


bandClass






BandclassCDMA2000,


cellReselectionPriority



CellReselectionPriority

}

BandClassPriorityList1XRTT ::=
SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassPriority1XRTT

BandClassPriority1XRTT ::=


SEQUENCE {


bandClass






BandclassCDMA2000,


cellReselectionPriority



CellReselectionPriority

}

CellInfoListGERAN-r9 ::=

SEQUENCE (SIZE (1..maxCellInfoGERAN-r9)) OF CellInfoGERAN-r9
CellInfoGERAN-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdGERAN,


carrierFreq-r9





CarrierFreqGERAN,


systemInformation-r9



SystemInfoListGERAN

}

CellInfoListUTRA-FDD-r9 ::=


SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-FDD-r9

CellInfoUTRA-FDD-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdUTRA-FDD,


utra-BCCH-Container-r9



OCTET STRING

}

CellInfoListUTRA-TDD-r9 ::=


SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r9

CellInfoUTRA-TDD-r9 ::=



SEQUENCE {


physCellId-r9





PhysCellIdUTRA-TDD,


utra-BCCH-Container-r9



OCTET STRING

}

CellInfoListUTRA-TDD-r10 ::=

SEQUENCE (SIZE (1..maxCellInfoUTRA-r9)) OF CellInfoUTRA-TDD-r10

CellInfoUTRA-TDD-r10 ::=


SEQUENCE {


physCellId-r10





PhysCellIdUTRA-TDD,


carrierFreq-r10





ARFCN-ValueUTRA,


utra-BCCH-Container-r10



OCTET STRING

}

-- ASN1STOP

	RRCConnectionRelease field descriptions

	carrierFreq or bandClass

The carrier frequency (UTRA and E-UTRA) and band class (HRPD and 1xRTT) for which the associated cellReselectionPriority is applied.

	carrierFreqs

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

	cellInfoList

Used to provide system information of one or more cells on the redirected inter-RAT carrier frequency. The system information can be used if, upon redirection, the UE selects an inter-RAT cell indicated by the physCellId and carrierFreq (GERAN and UTRA TDD) or by the physCellId (other RATs). The choice shall match the redirectedCarrierInfo. In particular, E-UTRAN only applies value utra-TDD-r10 in case redirectedCarrierInfo is set to utra-TDD-r10.

	extendedWaitTime

Value in seconds for the wait time for Delay Tolerant access requests.

	freqPriorityListX

Provides a cell reselection priority for each frequency, by means of separate lists for each RAT (including E-UTRA). The UE shall be able to store at least 3 occurrences of FreqsPriorityGERAN. If E-UTRAN includes freqPriorityListEUTRA-v9e0 it includes the same number of entries, and listed in the same order, as in freqPriorityListEUTRA (i.e. without suffix). Field freqPriorityListExt includes additional neighbouring inter-frequencies, i.e. extending the size of the inter-frequency carrier list using the general principles specified in 5.1.2. EUTRAN only includes freqPriorityListExtEUTRA if freqPriorityListEUTRA (i.e without suffix) includes maxFreq entries.

	idleModeMobilityControlInfo

Provides dedicated cell reselection priorities. Used for cell reselection as specified in TS 36.304 [4]. For E-UTRA and UTRA frequencies, a UE that supports multi-band cells for the concerned RAT considers the dedicated priorities to be common for all overlapping bands (i.e. regardless of the ARFCN that is used).

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an E‑UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection. The cause value cs-FallbackHighPriority is only applicable when redirectedCarrierInfo is present with the value set to utra-FDD, utra-TDD or utra-TDD-r10.

E-UTRAN should not set the releaseCause to loadBalancingTAURequired or to cs-FallbackHighPriority if the extendedWaitTime is present. The value ue-ContextStoring indicates that the UE shall keep the UE context while in RRC_IDLE.

	systemInformation

Container for system information of the GERAN cell i.e. one or more System Information (SI) messages as defined in TS 44.018 [45, table 9.1.1]. 

	t320

Timer T320 as described in section 7.3. Value minN corresponds to N minutes.

	utra-BCCH-Container

Contains System Information Container message as defined in TS 25.331 [19].


	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding carrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	IdleInfoEUTRA
	The field is optionally present, need OP, if the IdleModeMobilityControlInfo (i.e. without suffix) is included and includes freqPriorityListEUTRA; otherwise the field is not present.

	NoRedirect-r8
	The field is optionally present, need OP, if the redirectedCarrierInfo (i.e. without suffix) is not included; otherwise the field is not present.

	Redirection
	The field is optionally present, need ON, if the redirectedCarrierInfo is included and set to geran, utra-FDD, utra-TDD or utra-TDD-r10; otherwise the field is not present.
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