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Abstract of the contribution: This paper analyse the solution 8 & 9 for case of Control Plane Only PDN Connection and addresses the related issue.

1.
Introduction

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 send LS to RAN2 asking about feedback on solution 9 about feasibility of providing RAN support for solution 9.

This paper analyse the solution 8 & 9 for case of Control Plane Only PDN Connection and highlights the issue that needs to be addressed. Of course changes to solution 9 are only needed if RAN2 provides positive feedback to progress solution 9 in Rel-14. 

2.
Discussion

Solution 9 is based on principle of MME providing Overload Start message for data transfer via Control Plane CIoT EPS Optimisation to eNB. It requires the UE to indicate to eNB its preference for data transfer via Control Plane CIoT EPS optimisation in one of the RRC messages during the RRC connection establishment. If the overloaded MME is the only MME the eNB is connected to or the RRC message has an MME identity, i.e., RegisteredMME parameter in the RRC Connection Setup Complete message, and that MME identity indicates the overloaded MME, the eNB may reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation and the eNB may include wait timer in the RRC Connection Release message.

Above procedure is OK if the EPS bearer is pinned to the Control Plane only. However, if the EPS bearer is not pinned to the control plane and UE supports user plane EPS CIoT optimization (or legacy S1-U), UE may try to send data via the user plane. As per current solution 9 this would require UE to start new RRC connection to establish DRB and send the data via the user plane. This is will lead to unnecessary signalling and may exacerbate MME overload situation. 

	Issue 1: 

· UE may try to send data over user plane if eNB may reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation. This is will lead to unnecessary signalling and may exacerbate MME overload situation.

Issue 2: 

· eNB is not aware if the EPS bearer is pinned to the control plane therefore it doesn’t know if UE may attempt to send data via the user plane. 


To avoid unnecessary additional signalling, which may also exacerbate MME overload situation, it is proposed that eNB only reject requests from the UEs for data transfer via Control Plane CIoT EPS Optimisation if the PDN connection for the EPS bearer is pinned to the Control Plane. If PDN connection is not pinned to the control plane, i.e. it can be switched to user plane, eNB should sent the data to the MME. MME knows that EPS bearer can be switched to the user plane and may decide to do so (e.g. based on configured operator’s policy) if it is overloaded due control plane data. In this case MME may still provide control plane back-off timer to the UE (similar to solution 8).  

	Proposal 1:

· UE to indicate to eNB its preference for data transfer via Control Plane CIoT EPS optimisation in one of the RRC messages during the RRC connection establishment. It also indicates if the bearer is pinned to control plane. 

NOTE: RAN2 may decide if single indicator is sufficient or 2 separate indicators are needed. 

Proposal 2:

· eNB only reject data transfer via Control Plane CIoT EPS optimisation for the bearers pinned to control plane. 

Proposal 3:

· If MME receives data transfer via Control Plane CIoT EPS optimisation, and EPS bearer is not pinned to the control plane, MME may decide to switch to user plane (e.g. based on configured operator’s policy) if it is overloaded due control plane data.

· MME may still provide control plane back-off timer to the UE (similar to solution 8).


3.
Proposal

It is proposed to capture the following changes, as per proposal 1-3 above, in Solution 8 & 9 of TR 23.730


First Change

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 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.

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.


[image: image2.emf] 

UE  

1) Control Plane Service Request   

MME  

2)    NAS message   (Back - off ti mer)  

MME    overloaded.   

Service    Request accepted  

with back  -  off timer  


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 a Control Plane data back-off timer within the NAS message. 
If UE has not provided the release assistance information, and EPS bearer corresponding to EBI in CPSR message is not pinned to the control plane only, and UE supports user plane EPS CIoT optimization (or legacy S1-U), then based on the configured operator’s policy 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. 
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 control plane back-off timer for the exception reporting, the UE shall not send exception reporting further during the control plane back-off timer is running.
NOTE: 
Stage-3 may determine if single control plane back-off timer is used for both exception reporting and normal data reporting or if two separate timers (e.g. control plane back-off timer for normal reporting and control plane back-off timer for exception reporting) are used.
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

6.9
Solution 9 - Overload Start message for control plane data only

6.9.1
Description

This solution addresses Key Issue 7: CN overload control for data transfer via Control Plane CIoT EPS Optimisation. It proposes an Overload Start message for data transfer via Control Plane CIoT EPS Optimisation, see Figure 6.9.1-1 below.
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Figure 6.9.1-1: Overload Start message for data transfer via Control Plane

1.
MME load from Control Plane CIoT EPS Optimisation reaches a threshold. A decision to restrict data transfer via Control Plane CIoT EPS Optimisation is taken based on operator's policy or configuration.

2.
MME triggers Overload Start message with Control Plane CIoT data parameter to eNB meaning that the MME is overloaded or close to overload with data transfer via Control Plane CIoT EPS Optimisation.

3.
UE request for data transmission via Control Plane CIoT EPS Optimisation by sending Control Plane Service Request inside RRC message and indicate in the RRC message whether the request is EPS bearer pinned to control plane or not. When eNB receives a request for data transmission via Control Plane CIoT EPS Optimisation and there is no MME identity, i.e. set in the RRC message, the eNB does not select the overloaded MME until Overload Stop message is received. However, the eNB may still select the overloaded MME for signalling only or for data transmission via User Plane CIoT EPS Optimisation.

4.
If the overloaded MME is the only MME the eNB is connected to or the RRC message has an MME identity, i.e., RegisteredMME parameter in the RRC Connection Setup Complete message, and that MME identity indicates the overloaded MME, and RRC message indicate request is for Control Plane Only PDN connection, the eNB may reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation and the eNB may include wait timer in the RRC Connection Release message. 
The eNB shall not reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation for PDN connection not pinned to the control plane unless indicated in the Overload Start message in step 2.

The eNB shall not reject requests from UEs for data transfer via Control Plane CIoT EPS Optimisation for Exception reporting unless rejection of Exception reporting is indicated in the Overload Start message in step 2.

NOTE:
This solution is with RAN impact. It requires the UE to indicate to eNB its preference for data transfer via Control Plane CIoT EPS optimisation and whether the data request is for Control Plane Only PDN connection in one of the RRC messages during the RRC connection establishment.

6.9.2
Impacts on existing nodes and functionality

MME

-
New C-Plane CIoT data parameter within the Overload Start message.

eNB/UE

-
Requires the UE to indicate its preference for data transfer via Control Plane CIoT EPS optimisation and whether the data request is for Control Plane Only PDN connection to the eNB in one of the RRC connection establishment messages. Also, the eNB needs to handle the new C-Plane CIoT data parameter within the Overload Start message.

6.9.3
Solution Evaluation
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