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Abstract of the contribution: Discusses whether the MME  handles the received CP data during CP service request even when backing off the UE during CP service request, and whether the UE stops the back-off timer when receiving MT CP data.
1.
Background
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 Solution 8 lacks clarity on whether the MME handles the received CP data during CP service request even when backing off the UE during CP service request. This would determine whether the MME accepts or rejects the CP service request. For the discussion, it is important to decide whether the UE stops the back-off timer when receiving MT CP data or not.
2
MME handling of received CP data when using CP data back-off timer

In the current description of Solution 8 in Section 6.8.1.3 “Control Plane data back-off timer during Control Plane Service Request”, the following sequence is followed:

1. The UE sends CP service request with ESM data transport with the CP data packet. 
2. The overloaded MME sends service accept with CP data back-off timer 

It is not clearly stated though if the MME processes the received CP data and forwards it to the correct CN node (i.e. the SCEF or SGW). Since the MME is indicating CP service accept, it should be assumed that the MME has correctly processed and forwarded the CP data packet sent by the UE.

	Clarification 1: If the MME sends service accept with CP data back-off timer during the CP service request procedure, the MME also processes and forwards the CP data packet received in the CP service request message.


However, this creates issues for the case that the UL data packet sent by the UE over control plane would trigger a message response (e.g. an ACK) from the application server or a stream of further message exchanges, which is in general the case. Since the MME’s intention is to stop CP data transport for the UE, in the case whent further message exchanges may be possible for the UE, then it is better that the MME rejects the CP service request and drops the CP data contained in it. In that case, as per TS 24.301, the MME can use regular SERVICE REJECT including CP Data back-off timer. The UE shall interpret this indication as unsuccessful transmission of the CP data packet (this may be indicated to upper layers).

The only exception to the rule above is if the UE also indicates in a Release Assistance Information in the NAS PDU that no further Uplink or Downlink Data transmissions are expected (See TS 23.401 Section 5.3.4B.2 step 1, as clarified in S2-163827). In that case, since the MME already received the CP data packet and no further packets are expected the MME may process and forward the CP data packet, in which case it sends service accept with CP data back-off timer.

	Proposal 1: When the MME receives a CP service request with CP data packet, and decides to send CP data back-off to the UE, then:
· If the UE indicates in a Release Assistance Information in the NAS PDU that no further Uplink or Downlink Data transmissions are expected, then 

· The MME may process (integrity check/decipher/forward) the received CP data packet, and send SERVICE ACCEPT to the UE with CP data back-off timer. 

· The UE shall interpret reception of SERVICE ACCEPT as successful transmission of the CP data packet.

· For all other cases (e.g. no RAI or RAI with further DL expected) then

· The MME may not process the CP data packet and send SERVICE REJECT with CP data back-off timer,  particularly in case the PDN connection is “CP only”. 
· The MME may, if the PDN connection is not “CP only”, decide to move the PDN connection to user plane.
· The UE shall interpret this as unsuccessful transmission of the CP data packet. 


3.
UE behaviour when receiving MT CP data while CP data back-off timer is running 
Another aspect that is not currently defined in Solution 8 is the UE behaviour if the UE receives an MT CP data while the CP data back-off timer is running.

The use case can occur, similar to how it was captured for mobility management and session management back-off timers, when:

· The MME has sent a CP data back-off timer to the UE while overloaded.

· The MME stops being overloaded before back-off timer expires.

· The MME receives MT CP data for the UE, and since it is not overloaded anymore decides to proceed with delivering CP data packet to the UE. 

The current text seems to imply that the UE does not send any CP data no matter what. However, this creates the following issue: in most cases, the application server, when sending an MT data packet would be expecting a response message from the UE (e.g. an ACK). If the UE is not allowed to transmit the ACK, then the message transaction may fail at the application layer. Since the MME is no longer congested then there is no reason to prevent the UE from sending MO Control Plane data (even data other than the ACK for the MT Control Plane data).
Therefore, it is proposed to follow the same UE logic as for MM and SM back-off timers, i.e., when the UE receives MT CP data while the CP data back-off timer is running, then the UE stops the CP data back-off timer. 

	Proposal 2: 

· If the UE receives mobile terminated CP data while the CP data back-off timer is running, the UE stops the CP data back-off timer.


4.
Proposed text to TR 23.730
It is proposed to capture the above Clarification 1, Proposal 1 and Proposal 2 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.

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 returns Control Plane data back-off timer within the Attach/TAU Accept message. Then, the UE shall start the back-off timer and proceed as described in Section 6.8.1.4. 
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.
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 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, , the MME may decide to return a Control Plane data back-off timer to the UE as follows:

-
If the UE has additionally indicated in a Release Assistance Information in the NAS PDU that no further Uplink or Downlink Data transmissions are expected, then the MME may process (integrity check/decipher/forward) the received Control Plane data packet, and send SERVICE ACCEPT to the UE with Control Plane data back-off timer. The UE interprets this as successful transmission of the Control Plane data packet, starts the Control Plane data back-off timer and proceeds as described in Section 6.8.1.4.

-
For all other cases, the MME may decide to not process the received control plane data packet, but send instead SERVICE REJECT to the UE with Control Plane data back-off timer. The UE interprets this indication as unsuccessful delivery of the control plane data packet, starts the Control Plane data back-off timer and proceeds as described in Section 6.8.1.4. 
-
Alternatively, if UE has not provided in the in Control Plane service request the release assistance information, and the EPS bearer belongs to a PDN connection not set to Control Plane only, and UE supports user plane EPS CIoT optimization (or legacy S1-U), then the MME may initiate establishment of S1-U bearer during Data Transport in Control Plane CIoT EPS optimisation (as per procedure defined in clause 5.3.4B.4 of TS 23.401). In this case MME may also return a Control Plane data back-off timer within the NAS message
6.8.1.4
UE behaviour while Control Plane data back-off timer is running

While the Control Plane data back-off timer is running, 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 Optimization), with the following exception: 
-
If the UE is allowed to send exception reporting, it may initiate Control Plane service request for exception reporting at any time, with one exception: 
-
The UE shall not send any exception reporting while a Control Plane back-off timer received by the UE in response to exception reporting is running.
Editor’s note: This clause may need to be updated for all priority levels.
If the UE receives mobile terminated Control Plane data while the Control Plane data back-off timer is running, the UE shall stop the Control Plane data back-off timer.

6.8.2
Impacts on existing nodes and functionality
UE/MME

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

6.8.3
Solution Evaluation
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