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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-13 [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 is also considering solution 9 as a candidate for normative work.  
As Solution 9 is identified to have RAN impacts, SA2 is asking RAN2 and RAN3 to review the solution and provide a feedback on whether these impacts to RAN are feasible or not (see [3]). The main impacts are summarised in the LS as follows:

	RAN2: UE needs to indicate to eNB its "intention for using or preparedness to use" data transfer via Control Plane CIoT EPS optimisation (assuming it is also supported by the network) in one of the RRC messages during the RRC connection establishment. In addition, the eNB needs to be able to indicate to the UE that the extended wait timer in the RRC response is applicable only to CP CIoT data. This would be applicable also to NB-IoT RRC.

RAN3: MME needs to send the Overload Start/Stop message to eNB with a new parameter that indicates overload for control plane data so that the eNB can reject RRC connection establishments which indicates intention to use C-Plane CIoT data transfer in the eNB.


In this paper, we discuss the solution and its impacts 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, 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 Release message. 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 impact and the potential issues for NB-IoT from RAN2 point of view.
2.2.1 Indication of "intention for using or preparedness to use data transfer via Control Plane CIoT EPS optimisation"
The LS states that the UE should provide the information in one of the RRC messages during the RRC connection establishment and step 3 indicates that the eNB may use the information to reject the establishment of the connection in case of overload.
When a UE establishes the connection to send data over the control plane, the data are included in RRCConnectionSetupComplete or RRCConnectionResumeComplete message. So providing the indication in these messages is too late for the eNB to reject the connection and the overload control mechanism will have to be applied at the MME, using the Control Plane data back-off timer during Control Plane Service Request in solution 8.

Observation 1: Providing the indication in RRCConnectionSetupComplete or RRCConnectionResumeComplete message is too late for the eNB to reject the establishment for control plane data in case of CN overload.

The solution description (step 3 and 4) indicates that eNB may still accept the connection establishment, for e.g. signalling, data over the user plane or exception report, which implies that the indication is used in combination with the establishment cause to determine whether to reject the connection establishment.

Observation 2: The indication is used in combination with the establishmentCause during RRC Connection Establishment / Resume in the eNB
The LS describes the information as the "intention for using or preparedness to use" data transfer via Control Plane CIoT EPS optimisation. This seems to indicate that the indication does not solely apply to the data sent during the RRC connection establishment but also to data that may be transmitted later, e.g. UE performing TAU before sending data over the Control Plane or UE configured with EPS bearers using both data transfer over the control plane and data transfer over the user plane. This is also in line with the request to include the extendedWaitTime in RRCConnectionRelease message.

Observation 3: The purpose of the indication is to inform the eNB that the RRC connection can generate control plane data. 
We understand this as an indication of a UE having EPS bearers configured for data transfer over the control plane and the back-off timer for control plane data is not running. The UE may also have EPS bearers configured for data transfer over the user plane. We assume this indication is determined by the NAS layer and provided to the AS with the request to establish/resume the connection.

Observation 4: the indication should be provided by the NAS layer with the request to establish the connection 

Based on the analysis above, we have the following proposals:
Proposal 1: An indication of "data transfer via Control Plane" is provided in RRCConnectionRequest and RRCConnectionResumeRequest messages. 

Proposal 2: The indication of "data transfer via Control Plane" is a separate information from the establishment cause.
Proposal 3: The indication of "data transfer via Control Plane" is provided by the upper layer together with the request to establish/resume the RRC connection.
2.2.2 Indication that the extendedWaitTime is applicable only to CP CIoT data

In NB-IOT rel-13, when the 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 NAS data over the control plane. 

In order to identify which timer should be started, NAS needs to be informed of the reason for which the RRC Connection is rejected / released i.e. the applicability of the extendedWaitTime and SA2 has requested RAN2 to add an indication in the corresponding messages. 

The structure of RRCConnectionReject and RRCConnectionRelease messages is provided below 

RRCConnectionReject-NB-r13-IEs ::=

SEQUENCE {


extendedWaitTime-r13




INTEGER (1..1800),

rrc-SuspendIndication-r13



ENUMERATED {true}


OPTIONAL, 
-- Need ON

lateNonCriticalExtension



OCTET STRING



OPTIONAL,


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}

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 could be added as new reject/ release cause or a separate indication.

Considering that there is no reject cause today in RRCConnectionReject and that the indication is applicable for both the cases of release and suspension in RRCConnectionRelease, it is proposed to add a separate indication.

Proposal 4: An indication "Overload for C-Plane solution" is introduced in RRCConnectionReject and RRCConnectionRelease messages. The IE is optional and can only be provided if the UE has included the indication of "data transfer via Control Plane” in RRCConnectionRequest or RRCConnectionResumeRequest messages.
Proposal 5: The UE forwards the indication of "Overload for C-Plane solution” together with the extendedWaitTime to the upper layers.
2.3 CIoT aspects

The discussion above for NB-IoT also applies in principle to CIoT. However, they are a few differences between both at RRC level.

2.3.1 Indication of "intention for using or preparedness to use data transfer via Control Plane CIoT EPS optimisation”
In LTE, there is only one spare bit in RRCConnectionRequest and RRCConnectionResumeRequest messages and it may be better to save it.

In this case, the indication can only be provided in RRCConnectionSetupComplete or RRCConnectionResumeComplete messages. However this means that the eNB will not be able to reject the connection establishment for the C-Plane solution. 
Proposal 6: RAN2 to discuss in which messages RRCConnectionRequest/ RRCConnectionResumeRequest or RRCConnectionSetupComplete/ RRCConnectionResumeComplete the indication should be provided for CIoT.
2.3.2 ExtendedWaitTime
In LTE, the extendedWaitTime in RRCConnectionReject and RRCConnectionRelease messages is optional and only applicable to UEs supporting delay tolerant access, i.e. UEs that have established the RRC Connection with cause delayTolerantAccess. The applicability should be extended to UEs that use data transfer via Control Plane CIoT EPS optimisation.
Proposal 7: The extendedWaitTime in RRCConnectionReject and RRCConnectionRelease should be made applicable also to UEs that use data transfer via Control Plane CIoT EPS optimisation.
3 Conclusion
In this document, we have reviewed solution 9 for overload control for the CP solution and made the following proposals

NB-IoT

Proposal 1: An indication of "data transfer via Control Plane" is provided in RRCConnectionRequest and RRCConnectionResumeRequest messages. 

Proposal 2: The indication of "data transfer via Control Plane" is a separate information from the establishment cause.

Proposal 3: The indication of "data transfer via Control Plane" is provided by the upper layer together with the request to establish/resume the RRC connection.
Proposal 4: An indication "Overload for C-Plane solution" is introduced in RRCConnectionReject and RRCConnectionRelease messages. The IE is optional and can only be provided if the UE has included the indication of "data transfer via Control Plane” in RRCConnectionRequest or RRCConnectionResumeRequest messages.
Proposal 5: The UE forwards the indication of "Overload for C-Plane solution” together with the extendedWaitTime to the upper layers.
CIoT 

Proposal 6: RAN2 to discuss in which messages RRCConnectionRequest/ RRCConnectionResumeRequest or RRCConnectionSetupComplete/ RRCConnectionResumeComplete the indication should be provided for CIoT.
Proposal 7: The extendedWaitTime in RRCConnectionReject and RRCConnectionRelease should be made applicable also to UEs that use data transfer via Control Plane CIoT EPS optimisation.
We have not identified any specific issue with the solution and we propose to reply to SA2 that the solution is feasible from RAN2 point of view.
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