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1 Introduction
In the joint session, following agreements were reached: 
· Delay tolerant indicator is agreed (changed from low priority indicator)
· Due to ambiguity, MTC indicator is not agreed
· Extended wait timer is agreed, its handling is done by NAS
· AC is not agreed for EUTRAN/UTRAN

This paper focused on the details on “delay tolerant indicator” and “extended wait timer”, and  hope to finalize the RAN mechanism in time.
2 Discussion
For core network overload, the solution is illustrated in Fig 1. When core network is experiencing MTC traffic overload problem, it would resolve the problem through following logical steps:
First step, MME would signal RAN an indication that the core network is experiencing overload. However, the content of the S1 signaling is FFS. 
Second step, after eNB receives the indication, it rejects all connection request from M2M devices, The assumption is all M2M devices would always indicate itself as delay tolerant. In the rejection message, eNB would also optionally indicate an extended wait timer. If this extended wait timer is included, UE would inform upper layer.
Third step, the barring of the M2M device is done by UE NAS. The handling of this extended wait timer in NAS is not in the scope of paper.
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Figure 1: illustration of CNO and connection request/reject
2.1 Modification on RRCConnectionRequest and RRCConnectionReject and procedure
The agreed behavior could reuse existing RRC procedures with modification of the signaling content. The two obvious modifications required are on RRCConnectionRequest and RRCConnectionReject. New IEs are required for the signaling of Delay Tolerant Indication and Extended wait timer. The proposed TP is included in 1st change of section 5.
On the procedure of RRCConnectionRequest, no modification is proposed, MTC devices simply set its establish cause to delayTolerant. We also think the original access barring is still applicable for MTC devices. 

On the procedure of RRCConnectionReject, additional action is added to inform upper layer of the value of extendedWaitTime. The proposed TP is included in 2nd change of section 5.

2.2 Modification on RRCConnectionRelease and procedure
Besides rejecting MTC devices trying to establish connection, we another aspect needs to be consider, the existing connections to MTC devices. The number of MTC devices is expected to be huge, although only small fraction of them are active at any given time, the number might still be considerable. Please find illustration in Fig 2. 
If those connection are release prematurely by eNB without any indication, MTC devices would try to get connected again and eNB would have to reject again those attempts with extended wait timer. If extended wait timer can also be carried by RRCConnectionRlease, such overhead can be avoided. 
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Figure 2: illustration of CNO and connection release
The proposed change to RRCConnectionRelease is in 3rd change of section 5. The same extendedWaitTime IE is also included. No special release cause is proposed, I think the inclusion of extendedWaitTime is good enough for MTC devices to make the conclusion that the release is due to core network overload.
On the procedure of RRCConnectionRelease, additional action is also added to inform upper layer of the value of extendedWaitTime. The proposed TP is included in 4th change of section 5.
3 Conclusion
This paper has discussed the detailed aspect of the agreed RAN mechanism to avoid core network overload. Following proposals were made to progress the work in RAN2.
Proposal 1:

Review and agree the text proposal on RRCConnectionRequest and RRCConnectionReject.

Proposal 1.1:
Add new delatTolerant as a new EstablishmentCause in RRCConnectionRequest.
Proposal 1.2:
Add extendedWaitTime to RRCConnectionReject.

Proposal 1.3: 
Text proposal for RRCConnectionReject procedure.

Proposal 2:

Review and agree the text proposal on RRCConnectionRelease.
Proposal 2.1:

Add extendedWaitTime to RRCConnectionRelease.

Proposal 2.2: 
Text proposal for RRCConnectionRelease procedure.
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1st change
6.2.2
Message definitions

[… text omitted …]
–
RRCConnectionReject
The RRCConnectionReject message is used to reject the RRC connection establishment.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReject message
-- ASN1START

RRCConnectionReject ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-r8



RRCConnectionReject-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-r8-IEs ::=

SEQUENCE {


waitTime






INTEGER (1..16),


nonCriticalExtension



RRCConnectionReject-v8a0-IEs






OPTIONAL

}

RRCConnectionReject-v8a0-IEs ::= SEQUENCE {


lateR8NonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionReject-r10-IEs






OPTIONAL
-- Need OP

}
RRCConnectionReject-r10-IEs ::=

SEQUENCE {


extendedWaitTime




INTEGER (32..[FFS]), 



OPTIONAL

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
-- ASN1STOP

	RRCConnectionReject field descriptions

	waitTime

Wait time value in seconds.

	ExtendedWaitTime

Extended wait time for MTC device [FFS].


[… text omitted …]

–
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,


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, delayTolerant, spare2, spare1}

-- ASN1STOP

	RRCConnectionRequest field descriptions

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.

	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. delayTolerant is an indication for delay tolerant access for MTC device.

	randomValue

Integer value in the range 0 to 240 ( 1.


2nd change
5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:

1>
stop timer T300;

1>
reset MAC and release the MAC configuration;

1>
start timer T302, with the timer value set to the waitTime;
1>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling and mobile terminating access is applicable, upon which the procedure ends;
1> If extendedWaitTime is included, inform upper layers;
3rd change
6.2.2
Message definitions

[… text omitted …]

–
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 {


lateR8NonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



RRCConnectionRelease-v920-IEs

OPTIONAL

}

RRCConnectionRelease-v920-IEs ::=
SEQUENCE {


cellInfoList-r9




CHOICE {



geran-r9





CellInfoListGERAN-r9,



utra-FDD-r9





CellInfoListUTRA-FDD-r9,



utra-TDD-r9





CellInfoListUTRA-TDD-r9,



...


}














OPTIONAL,
-- Cond Redirection


nonCriticalExtension


RRCConnectionRelease-r10-IEs



OPTIONAL
-- Need OP

}

RRCConnectionRelease-v890-IEs ::=
SEQUENCE {


extendedWaitTime




INTEGER (32..[FFS]), 



OPTIONAL
-- Need OP


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,












other,spare2,spare1}

RedirectedCarrierInfo ::=


CHOICE {


eutra







ARFCN-ValueEUTRA,


geran







CarrierFreqsGERAN,


utra-FDD






ARFCN-ValueUTRA,


utra-TDD






ARFCN-ValueUTRA,


cdma2000-HRPD





CarrierFreqCDMA2000,


cdma2000-1xRTT





CarrierFreqCDMA2000,


...

}

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


...

}

FreqPriorityListEUTRA ::=


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

FreqPriorityEUTRA ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriority



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

}

-- ASN1STOP

	RRCConnectionRelease field descriptions

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection.

	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].

	idleModeMobilityControlInfo

Provides dedicated cell reselection priorities. Used for cell reselection as specified in TS 36.304 [4].

	freqPriorityListX

Provides a cell reselection priority for each frequency, by means of separate lists for each RAT (including E-UTRA).

	carrierFreq or bandClass

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

	t320

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

	carrierFreqs

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

	systemInformation

Container for system information of the GERAN cell. Each OCTET STRING in ‘SystemInfoListGERAN’ contains one complete System Information (SI) message as defined in TS 44.018 [45, table 9.1.1]. 

	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) or by the physCellId (other RATs). The choice shall match the redirectedCarrierInfo.

	utra-BCCH-Container

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

	ExtendedWaitTime

Extended wait time for MTC device [FFS].

	


	Conditional presence
	Explanation

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


4th change
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;
2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if the releaseCause received in the RRCConnectionRelease message indicates 'loadBalancingTAURequired':

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';
1>
else:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
1> If extendedWaitTime is included, inform upper layers;
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