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Abstract of the contribution: Proposes a solution to implement congestion control mechanism for control plane data into stage 3 specification.
1. Introduction
In rel-14 CIoT WID, SA2 introduces new requirements to address the congestion control for transport of user data via the control plane with a new control plane backoff timer.

CT1 provides in LS C1-170533/ S2-170733 some issues for the new congetsion control  mechanism, and SA2 provides their feedback in reply LS S2-171619. Basically, SA2 only addresses the issue of “there is no network enforcement on the network side.” Other issues are still left for CT1 to solve.
2. Analysis of problem
Here gives a brief summary of status of issues.

	issues
	SA2 reply
	status

	(a)
new congetsion control  mechanism breaks the principle of the NAS layered architecture
	Quote: “It is a CT1 decision how to implement the Stage 3 specification as long as the above requirements are met.”
	unresovled

	(b)
The UE has means to override the backoff timer.

	Quote: “the UE shall not attempt to transfer data using the Control Plane CIoT EPS Optimisation (e.g. send Control Plane Service Request or TAU Request with "signalling active flag") for the duration of the Control Plane data back-off timer.”
	unresovled

	(c)
whether it is needed to restrict transport of user data via the control plane
	Quote: “SA2 discussed whether the Control Plane data back-off timer shall be considered in connected mode or not and it was decided that the Control Plane data back-off timer is currently not considered in connected mode because SA2 believes that a UE using Control Plane Optimisation (for "infrequent small data") from CONNECTED mode is not a common scenario.”
	unresovled

	(d)
Can SA2 consider defining signalling the CP backoff timer in ESM?
	Implict “No”.

Quote: “The Control Plane data back-off timer is per UE and not per PDN connection.

The Control Plane data back-off timer could be returned during the following procedures: Attach, TAU and Control Plane Service Request.”
	Not a way forward.


Considering it is ruled out by SA2 to define signnalling the CP backoff timer in ESM, the following analysis only focus on issuse (a), (b) and (c).

Issuce (b) is related to issue (c). one of the reasons to restrict the control plane data in EMM-CONNECTED mode is that the CP backoff timer can be overrided. And there is no other effient solutions to deal with the override of CP backoff timer, as the CP backoff timer will not stop the UE from sending requests for user plane service and entering into the EMM-Connected mode as long as the UE supports both Control plane data service (i.e. CP-CIoT) and user plane data service (i.e. S1-U or UP-CIoT).
In fact the override of the CP backoff timer will not be an issue if CT1 agrees to restrict control plane data in in EMM-CONNECTED mode. And this is an issue for the CT1 group to discuss and get a conclusion.

Propose 1: CT1 group discusses and achieves an conclusion on whether or not to restrict transport of user data via the control plane.
The main violance of principle of NAS layered architecture is in the congestion control mechanism, the start of the CP backoff timer is triggerred by an  EMM message while the stop of the CP backoff timer is triggered by the an ESM message.

To resovle this problem, this discussion paper proposes to introduce a CP_data_congestion flag in ESM layer. When the EMM layer starts the CP backoff timer upon trigger from network, the EMM layer notifies the ESM layer to set the CP_data_congestion flag. When the ESM layer receive the ESM data transport message, the ESM layer clears the flag and informs the EMM layer to stop the CP backoff timer. The CP_data_congestion flag could also helps to restrict the control plane data in EMM-CONNECTED mode.If CT1 agrees that there is need to restrict control plane data in EMM-CONNECTED mode, the ESM layer in the UE could block the ESM data transport message when the CP_data_congestion flag is set. If CT1 agrees that there is no need to restrict control plane data in EMM-CONNECTED mode, the ESM does not perform the block behavior in EMM-CONNECTED mode.
Propose 2: introduce a CP_data_congestion flag in ESM layer to complement the Congestion control mechanism for the control plane data  in order to keep principle of NAS layered architecture.
3. Conclusions
Based on above analysis, the contribution proposes to introduce a CP_data_congestion flag in ESM layer to complement the Congestion control mechanism for the control plane data. It is also proposed that the CT1 group discuss and achieves an conclusion on whether or not to restrict transport of user data via the control plane. 

The source company submits two corresponding CRs to CT1 group for discussion and approval:

-alt1:
 C1-171439 is to introduce the Congestion control mechanism for the control plane data with CP_data_congestion flag in ESM layer and no restriction of transport of user data via the control plane.

-alt2:
C1-171440 is to introduce the Congestion control mechanism for the control plane data with CP_data_congestion flag in ESM layer and to restrict transport of user data via the control plane
