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1 Introduction
SA2 has been working on a feasibility study on extended architecture support for Cellular Internet of Things (FS_CIoT_Ext) [1] and agreed to proceed with a Work Item in Rel-14 [2].

One key issue being studied is the CN overload control for data transfer via Control Plane EPS CIoT Optimization. SA2 has identified two solutions, solution 8 and solution 9, for this issue [1]. 

SA2 has agreed to proceed with normative work for solution 8 (see [2]) and solution 9 (option 2) as a candidate for normative work and has sent a LS to RAN2/RAN3 to proceed [3].  
	8.7
Key Issue 7 - CN overload control for data transfer via Control Plane EPS CIoT Optimization

For Key Issue 7 (CN overload control for data transfer via Control Plane CIoT EPS Optimisation) it is agreed to specify in the normative specs:

-
Solution 8 - Back-off timer for data transmission via control plane.

-
Solution 9 (Option 2) - Overload Start message for control plane data only.


In this paper, we discuss the solution and its impacts on NB-IoT from RAN2 point of view.
2 Discussion 
2.1 Solution overview

Solution 9 is described in TR 23.730 section 6.9 [1]. For convenience, the description is replicated below.
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Figure 6.9.1-1: Overload Start message for data transfer via Control Plane

1.
MME load from Control Plane CIoT EPS Optimisation reaches a threshold. A decision to restrict data transfer via Control Plane CIoT EPS Optimisation is taken based on operator’s policy or configuration.

2.
MME triggers Overload Start message with Control Plane CIoT data parameter to eNB meaning that the MME is overloaded or close to overload with data transfer via Control Plane CIoT EPS Optimisation.

3.
When eNB receives a request for data transmission via Control Plane CIoT EPS Optimisation and there is no MME identity, i.e. set in the RRC message, the eNB does not select the overloaded MME until Overload Stop message is received. However, the eNB may still select the overloaded MME for signalling only or for data transmission via User Plane CIoT EPS Optimisation.

4.
If the overloaded MME is the only MME the eNB is connected to or the RRC message has an MME identity, i.e., RegisteredMME parameter in the RRC Connection Setup Complete message, and that MME identity indicates the overloaded MME, then:

- 
Option 1: The eNB may reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation and the eNB may include wait timer in the RRC Connection Reject/Release message; or 

-
Option 2: The eNB may reject requests from UEs that indicate mo-data in the RRC connection establishment cause and also indicate support only for Control Plane CIoT EPS Optimisation in the RRC Connection Setup Complete message. The eNB may return a wait timer in the RRC Connection Release message.

In both, Option 1 and Option 2, the eNB shall not reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation for Exception reporting unless rejection of Exception reporting is indicated in the Overload Start message in step 2.
2.2 NB-IoT aspects
In this section, we try to identify the impacts brought for solution 9 (option 2) from RAN2 point of view.
In the agreed Solution 9 (option 2), the eNB knows the UE initiates the connection for mo-data by the EstablishmentCause-NB-r13 in RRCConnectionRequest-NB.

SA2 has sent a LS to RAN2 clarifying that it is possible for a NB-IoT UE to support S1-U data transfer while not supporting the User Plane CIoT EPS optimisation [4]. Thus, the eNB cannot use non inclusion of IE up-CIoT-EPS-Optimisation-r13 in RRCConnectionSetupComplete-NB message to decide that the UE supports CP solution only. 
Observation 1: The eNB cannot determine that the UE ony supports the Control Plane CIoT EPS Optimisation from the information included in the RRC Connection Setup Complete message. 
Proposal 1: Add a new indication s1u-DataTransfer in RRCConnectionSetupComplete-NB message to indicate whether the UE supports S1-U data transfer.
After that the eNB can use the RRCConnectionRelease-NB to release the UEs transferring data via Control Plane CIoT EPS optimisation.
In NB-IOT rel-13, when NAS receives the extendedWaitTime, it starts the EMM backoff timer (T3346) which prevents sending any NAS EMM signalling.  
For the Overload Control for C-Plane solution, SA2 is introducing a new ‘control plane data backoff timer’ that only prevents sending user data over the control plane. The user data are carried in ESM signalling except for the case where they are included in EMM Control plane service request. 

This means that the NAS layer needs to know whether to stop sending EMM signalling or ESM signalling. In order to identify which timer should be started, NAS needs to be informed of the reason for which the RRC Connection is released, i.e. the applicability of the extendedWaitTime. 
The structure of RRCConnectionRelease messages is provided below. 
RRCConnectionRelease-NB-r13-IEs ::=
SEQUENCE {


releaseCause-r13




ReleaseCause-NB-r13,

resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 














rrc-Suspend, spare1}

At RAN2 level, the indication can be added as a new extendedwaitTime-CP.

Proposal 2: A new extendedwaitTime-CP is introduced in RRCConnectionRelease-NB messages. 
Proposal 3: The UE forwards the new extendedwaitTime-CP to the upper layers 
3 Conclusion
In this document, we have reviewed solution 9 (option 2) for overload control for the CP solution and made the following observation and proposals.
Observation 1: The eNB cannot determine that the UE ony supports the Control Plane CIoT EPS Optimisation from the information included in the RRC Connection Setup Complete message. 
Proposal 1: Add a new indication s1u-DataTransfer in RRCConnectionSetupComplete-NB message to indicate whether the UE supports S1-U data transfer.
Proposal 2: A new extendedwaitTime-CP is introduced in RRCConnectionRelease-NB messages. 
Proposal 3: The UE forwards the new extendedwaitTime-CP to the upper layers in NB-IoT.
A draft RRC CR is provided in annex
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< Beginning of change >
5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE:
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>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
2>
discard the stored UE AS context and resumeIdentity;

2>
indicate to upper layers that the RRC connection resume has been fallbacked;

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
stop timer T300;

1>
stop timer T302, if running;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running;
1>
stop timer T308, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
stop timer T350, if running;
1>
perform the actions as specified in 5.6.12.4;
1>
release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1>
stop timer T360, if running;

1>
enter RRC_CONNECTED;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionSetupComplete message as follows:

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

3>
if upper layers provide an S-TMSI:

4>
set the s-TMSI to the value received from upper layers;

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1 (or SystemInformationBlockType1-NB in NB-IoT);

2>
if upper layers provide the 'Registered MME', include and set the registeredMME as follows:

3>
if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;

3>
set the mmegi and the mmec to the value received from upper layers;

2>
except for NB-IoT, if upper layers provided the 'Registered MME':

3>
include and set the gummei-Type to the value provided by the upper layers;

2>
if the UE supports CIoT EPS optimisation(s):

3>
include attachWithoutPDN-Connectivity if received from upper layers;

3>
include up-CIoT-EPS-Optimisation if received from upper layers;
3>
include s1u-DataTransfer if received from upper layers;
3>
except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;

2>
if connecting as an RN:

3>
include the rn-SubframeConfigReq;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
except for NB-IoT:

3>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

4>
include rlf-InfoAvailable;

3>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailableMBSFN;

3>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailable;

3>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable;

3>
include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;

3>
if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:

4>
include the mobilityHistoryAvail;

2>
if UE needs UL gaps during continuous uplink transmission:

3>
include ue-CE-NeedULGaps;

2>
submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;

< End of change >
< Beginning of change >
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
except for NB-IoT, BL UEs or UEs in CE, 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>
for BL UEs or UEs in CE, delay the following actions defined in this sub-clause 1.25 seconds 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>
for NB-IoT, delay the following actions defined in this sub-clause 10 seconds 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 if the releaseCause received in the RRCConnectionRelease message indicates cs-FallbackHighPriority:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';

1>
else:

2>
if the extendedWaitTime is present; and

2>
if the UE supports delay tolerant access or the UE is a NB-IoT UE:

3>
forward the extendedWaitTime to upper layers;
2>
if the extendedWaitTime-CP is present and the UE is a NB-IoT UE that only supports the Control Plane CIoT EPS optimisation:

3>
forward the extendedWaitTime-CP to upper layers;
2>
if the releaseCause received in the RRCConnectionRelease message indicates rrc-Suspend:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘RRC suspension’;

2>
else:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
< End of change >
< Beginning of change >
–
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-v14xy-IEs





OPTIONAL

}
RRCConnectionSetupComplete-NB-v14xy-IEs ::= SEQUENCE {


s1u-DataTransfer-r14





ENUMERATED {true}



OPTIONAL,


nonCriticalExtension





SEQUENCE {}





OPTIONAL
}
-- ASN1STOP
	RRCConnectionSetupComplete-NB 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, TS 24.301 [35]. 

	registeredMME

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

	s1u-DataTransfer 

This field is included when the UE supports the S1-U data transfer, as indicated by the upper layers, see TS 24.301 [35].

	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.

	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].


< End of change >
< Beginning of change >
–
RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection.

Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease-NB message
-- ASN1START
RRCConnectionRelease-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r13


RRCConnectionRelease-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


releaseCause-r13




ReleaseCause-NB-r13,

resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-NB-v14xy-IEs
OPTIONAL

}

RRCConnectionRelease-NB-v14xy-IEs ::=
SEQUENCE {


extendedWaitTime-CP-r14 



INTEGER (1..1800)
OPTIONAL,
-- Cond NoExtendedWaitTime 


nonCriticalExtension




SEQUENCE {}


OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 














rrc-Suspend, spare1}

RedirectedCarrierInfo-NB-r13::=


CarrierFreq-NB-r13
-- ASN1STOP
	RRCConnectionRelease-NB field descriptions

	extendedWaitTime

Value in seconds.

	extendedWaitTime-CP
Wait time for user data access via the control plane. Value in seconds. 

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT 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.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present.


	Conditional presence
	Explanation

	NoExtendedWaitTime
	The field is optionally present, need ON, if the extendedWaitTime is not included; otherwise the field is not present.


< End of change >
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