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1 Introduction
SA2 discussed CN overload protection for CP solution (Key Issue 7) in the context of the SA2 study on NB-IoT enhancements for REL-14 (FS_CIOT_ext). The continuing work item has the following scope (plenary approval December 2016) [1]:

1) Support for authorization of use of Coverage Enhancement functionality.

2) Support for reliable communication service between UE and SCEF. 

3) Inter-RAT idle mode mobility support for NB-IOT.

4) Support for CN overload protection for UE supporting control plane EPS CIoT optimizations.

Key Issue 7 is captured in TR 23.730 [2]: 
5.7.1
Description

The recently agreed Rel-13 solution for CIoT data transmission over the control plane signalling – Control Plane CIoT EPS Optimisation is likely to add extra load to the network control entities like MME. Rate control of user data using CIoT EPS optimisation is available as defined in TS 23.401, section 4.7.7  [8]. However, if a temporary overload occurs, the network would benefit from proper handling of the overload from data transfer via control plane CIoT EPS Optimisation.

Key Issue 7 identifies the need for overload control of the CP solution in the MME. SA2 identified different solutions described in TR 23.730 [2]. SA2 agreed to support solution 8 with a “back-off timer” for ATTACH/TAU/Service Accept messages, which does not have RAN impact [3]:

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.

SA2 is asking RAN2 and RAN3 for the feasibility of solution 9, which does have RAN impact [4]: 

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 contribution the RAN2 impact of solution 9 is discussed further. 

2 Background

The current Overload Start procedure defined in TS36.413 describes describes the following as the scope of the signalling:

“The purpose of the Overload Start procedure is to inform an eNB to reduce the signalling load towards the concerned MME.”
An eNB receiving an Overload Start should react as specified in TS36.413, namely:

-
if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message and, if supported, reduce the signalling traffic indicated as to be rejected by the indicated percentage,

-
otherwise ensure that only the signalling traffic not indicated as to be rejected is sent to the MME.

From the above it can be deduced that when an Overload Start is received by the eNB the eNB should reduce the signalling traffic indicated in the Overload Action IE towards the overloaded MME.
Observation 1: an eNB receiving an S1: Overload Start message should reduce the signalling traffic indicated by the Overload Action IE towards the affected MME.

3 Discussion

In order to achieve the eNB behaviour explained in the previous section also for the case of C-Plane CIoT data transfer, a new value needs to be added for the Overload Action IE. This can be achieved by modifying the Overload Action IE as follows:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload Action
	M
	
	ENUMERATED

(Reject RRC connection establishments for non-emergency MO DT, Reject RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only, …, Permit High Priority Sessions and mobile terminated services only, Reject delay tolerant access, Reject CP CIoT Data Transfer)
	


An eNB that receives an Overload Start message with this new Overload Action value can behave as per the Overload Start procedure today, namely it can reduce the signalling traffic indicated as to be rejected by the percentage specified by the Traffic Load Reduction Indication IE.
Proposal 1: It is proposed to add a new value “Reject CP CIoT Data Transfer” in the Overload Action IE included in the S1: Overload Start message. An eNB receiving such value should reduce the signalling traffic indicated as to be rejected by the percentage specified by the Traffic Load Reduction Indication IE
The proposal above is based on the assumption that a UE is able to indicate to the eNB that a connection is established for CP CioT Data Transfer purposes and that the eNB is able, at RRC level to indicate to the eNB that such data transfer is not allowed. However, these parts are left to RAN3 to discuss.

4 Conclusions
This paper provided an analysis from a RAN3 point of view of the changes needed over the S1 interface to support an overload action aimed at reducing CP CIoT Data Transfer. The following was proposed:

Proposal 1: It is proposed to add a new value “Reject CP CIoT Data Transfer” in the Overload Action IE included in the S1: Overload Start message. An eNB receiving such value should reduce the signalling traffic indicated as to be rejected by the percentage specified by the Traffic Load Reduction Indication IE
It is proposed to agree to the proposal above and to the CR in [5]
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