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Abstract of the contribution: The MME needs to know UE supports Data Over Control Plane back-off timer to enable the feature. If UE does not support it, MME can use other mechanisms like MM/SM back-off timer.
1.
Discussion

It was concluded in SA2#116BIS to proceed with Solution 8 to provide a back-off timer for data transmission via control plane, as captured in TR 23.730, Section 8 (Conclusions):

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.
However, the handling of Rel-13 UEs that support Control Plane CIoT EPS Optimisation, but would not understand the Control Plane data back-off timer, was not addressed. 

With the current solution, the MME has to blindly provide the Control Plane data back-off timer, without knowing if the UE will be able to understand the command. This leads to the following issues:

	Issue 1: 

· UEs not supporting the Control Plane data back-off timer would ignore the back-off timer and keep transmitting data over control plane.

Issue 2:

· The MME does not know if the UE supports Control Plane data back-off timer, and therefore if the UE will actually not send any more data over control plane during the back-off time.


In case the UE does not support Control Plane data back-off timer, the MME has other means to back-off the device, e.g.:

· The MME could decide in that case to use mobility management back-off timer for such UE or session management back-off timer for a specific APN. It is a more drastic measure but potentially necessary since the UE cannot be backed off only for data over control plane.

· The MME could decide in that case to not accept the use of Control Plane EPS CIoT optimizations if the UE supports user plane, or user plane EPS CIoT optimizations. 

· The MME could decide to use a more conservative Serving PLMN Rate Control for those devices.

In any case, the MME needs to know whether the UE supports the Control Plane data back-off timer in order to know which overload control to use. The most efficient manner to receive this information is from the UE via NAS, as part of its network capabilities during Attach/TAU.

	Conclusion 1:

· The UE needs to indicate whether it supports Control Plane data back-off timer via NAS during Attach/TAU. 

· If the UE indicates support, the MME may use the Control Plane data back-off timer.

· If the UE does not indicate support, the MME may use pre-Rel-14 overload control mechanisms towards the UE.


2.
Proposal


It is proposed to capture the above conclusion in Solution 8 of TR 23.730


First Change in TR 23.730

6.8
Solution 8 - Back-off timer for data transmission via control plane

6.8.1
Description

6.8.1.1
General

This solution addresses Key Issue 7: CN overload control for data transfer via Control Plane CIoT EPS Optimisation. It proposes a Control Plane data back-off timer that supresses the use of Control Plane CIoT EPS Optimisation for data transfer by the UE for the duration of this timer.

6.8.1.2
Control Plane data back-off timer during Attach/TAU procedure

One use of the proposed Control Plane data back-off timer is during the UE Attach or TAU procedures, see Figure 6.8.1.2-1 below.
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Figure 6.8.1.2-1: Control Plane data back-off timer at registration

1.
The UE initiates Attach or TAU Request with preferred network behaviour for Control Plane CIoT Optimisation. The UE indicates whether it supports Control Plane data back-off timer.
2.
If the MME is overloaded or close to overload (based on operator set threshold or policy) with data transfer via the control plane, and if the UE has indicated support of Control Plane data back-off timer, it may accept the registration request from the UE but returns Control Plane data back-off timer within the Attach/TAU Accept message. Then, the UE shall not send any NAS messages to the MME if a NAS data PDU with user data is included (i.e. data transfer via Control Plane CIoT EPS optimisation) for the duration of the Control Plane data back-off timer. . If the UE is configured to send exception reporting by the network, the UE may initiate control plane service request for exception reporting even if Control Plane data back-off timer is running. This is a likely behaviour in cases where the UE supports both, the Control Plane and the User Plane CIoT EPS optimisations. It allows the UE to register and be able to initiate data transfer via User Plane CIoT EPS Optimisation only while the Control Plane data back–off timer is running.
NOTE: If the MME is overloaded or close to overload, but the UE has not indicated support for Control Plane data back-off timer, the MME can use other pre-Rel-14 overload control mechanisms, e.g. mobility management back-off timer, session management back-off timer, etc.

6.8.1.3
Control Plane data back-off timer during Control Plane Service Request

Another use of the proposed Control Plane data back-off timer is during the Control Plane Service Request from the UE, see Figure 6.8.1.3-1 below.
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Figure 6.8.1.3-1: Control Plane data back-off timer at Control Plane Service Request

1.
The UE initiates Control Plane Service Request from Idle Mode in order to transmit data via Control Plane CIoT EPS Optimisation.

2.
If the MME is overloaded or close to overload (based on operator set threshold or policy) with data transfer via the control plane, and if the UE has indicated support of Control Plane data back-off timer, it accepts the request from the UE for user data transmission via the control plane however, it may return a Control Plane data back-off timer within the NAS message. If so, the UE shall not send another NAS messages to the MME if a NAS data PDU with user data is included (i.e data transfer via Control Plane CIoT EPS Optimisation) for the duration of the Control Plane data back-off timer. If the UE is configured as low priority device and allowed to send exception reporting, the UE may initiate control plane service request for exception reporting even if Control Plane data back-off timer is running. If the UE receives NAS message with back-off timer for exception reporting, the UE shall not send exception reporting further during the back-off timer is running.
NOTE: If the MME is overloaded or close to overload, but the UE has not indicated support for Control Plane data back-off timer, the MME can use other pre-Rel-14 overload control mechanisms, e.g. mobility management back-off timer, session management back-off timer, etc.

6.8.2
Impacts on existing nodes and functionality
UE/MME

· Back-off timer within Attach/TAU Accept and Service Accept messages.
· Enabling the feature based on UE support of Control Plane data back-off timer.

6.8.3
Solution Evaluation
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