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Abstract of the contribution: CIoT NAS Data Over Control Plane back-off timer handling for supporting UEs and non-supporting UEs.
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, two kinds of non-supporting UEs may exist. Since the C-Plane back-off is a Rel-14 feature, a Rel-13 CIoT might not support it. It is also not known yet, under what conditions a Rel-14 or later UE would have to support the C-plane back-off timer, so non-supporting UEs may also exist in later releases. 
When the MME requests overload handling via back-off timer, it needs a method that can address all affected UEs of any release and with any known back-off timer capabilities in predictable manner. One alternative to introduces a separate C-Plane back-off timer that is independent of the existing ESM and EMM back-off timers (T3396 and T3346) and UE indication to MME whether it supports the C-Plane back-off timer is presented in another contribution S2-16xxxx. The present document introduces an alternative method that achieves the same goal without any indication of UE back-off timer capability. 

The method is based on re-use of the existing ESM back-off timer (T3396), and an additional indication that restricts the applicability of the existing timer to Control Plane only. A non-supporting UE will not understand this new non-comprehension-required information that restricts the scope of the back-off timer to Control Plane only, so it will apply the existing back-off timer as usual. A new mobile that supports the Control Plane back-off timer will be able to decode the new additional information, and only apply the back-off timer on Control Plane. No exchange of UE back-off capabilities between the UE and MME is necessary, both supporting and non-supporting UEs will apply the back-off timer in their own way. 
2.
Comparison of the methods
If we compare the amount of information that needs to be exchanged and stored in the MME, then the Additional C-plane back-off indication is simpler, as it does not require any. If UE indication of its back-off timer capabilities is used, that signalling can be added in the request PDU that will be sent anyway. Due to this, the significance of the signalling overhead is negligible.

When sending both normal back-off timer and Additional C-Plane back-off indication, the MME cannot know whether the UE will apply the back-off timer on all uplink traffic or just C-plane only. When using the UE capability indication method, the MME can use normal and C-plane back-off more selectively based on what the UE will actually do with the timer it receives. Also this difference is not very meaningful, as even if the MME was aware of the UE capability, the only back-off method that the MME can use towards a non-supporting UE is the existing one that affects both C-plane and U-plane, and the way how the C-plane back-off is signalled cannot change that. An MME does not apply back-off unnecessarily, but only when forced to do so in overload situation. Avoiding the blocking of U-plane traffic due to MME overload is good incentive for the UEs to support the CP back-off timer. 

The message encoding is up to CT1 to determine, but several options are foreseen. This comparison assumes that change of the actual timer IE "GPRS Timer 2" is not desirable, as this timer IE is widely used on many timer values in the NAS messaging. This leads to introduction of an additional IE to indicate whether the back-off timer value given in the "GPRS Timer 2" IE represents the normal back-off timer or a C-plane back-off timer.

In terms of information element integrity, neither method is perfect. The exchange of UE back-off capability method can use two different timers. As long as only one of them is used, they are independent of each other. However, both the normal and the new C-plane back-off timer affect the same procedure, the UE uplink access. If both apply at the same time, then the UE implementation unavoidably must deal with the interaction of two timers restricting its uplink access. Additional C-plane back-off indication method requires the new additional information to be decoded to determine whether to apply the received back-off timer value on all MO traffic or C-plane only. In this case the violation of IE integrity only occurs at the time of decoding the received PDU in the UE. If the UE implements that normal and C-plane back-off via different timers, then once the timer is set, no interaction between the two timers are needed. This assumption would not allow both C-Plane back-off and normal back-off (on the same layer) to be running at the same time. 
Question: Is it necessary for a (supporting) UE to run the C-plane back-off timer and the existing NAS back-off timer, e.g. MM back-off timer T3346, at the same time? 
3.
Proposal


It is proposed that SA2 compares the available two main options, and captures the preferred one in Solution 8 of TR 23.730. 

The method without exchange of UE back-off timer capabilities between UE and MME is shown below. 

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 suppresses 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.

2.
If the MME is overloaded or close to overload (based on operator set threshold or policy) with data transfer via the control plane, it may accept the registration request from the UE but return EMM back-off timer and indication of back-off timer applicability only in Control Plane 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: A pre-Rel-14 UE that cannot decode the indicated restriction of the back-off timer to Control Plane only will process the back-off  timer as specified in the old releases.
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, it accepts the request from the UE for user data transmission via the control plane however, it may return ESM back-off timer and an indication of back-off timer applicability only in Control Plane 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: A pre-Rel-14 UE that cannot decode the indicated restriction of the back-off timer to Control Plane only will process the back-off  timer as specified in the old releases.
6.8.2
Impacts on existing nodes and functionality
UE/MME:

-
Back-off timer within Attach/TAU Accept and Service Accept messages.

6.8.3
Solution Evaluation
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