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1 Introduction
SA1 have introduced some use cases on radio network congestion, core network congestion and signalling network congestion for NIMTC in TS 22.368. Those use cases should be considered, and the corresponding architectural issues and solutions could be derived from those use cases. In this contribution, network improvement for signalling network congestion is being discussed.
2 Discussions
As SA1 have described, when a high number of MTC Devices try to communicate with network simultaneously, e.g. attach to the network or active/modify/deactivate a PDP context, the congestion happens in the signalling network, i.e. the MME/SGSN is overloaded. 

The 3GPP system can try to provides means to spread the resulting peaks in the signalling traffic, but congestion may still happen. Considering of the numerous numbers of MTC Devices and the characteristic of M2M applications, the signalling network congestion can be happened more frequently than currently, and most M2M applications are suggested not to impact the H2H applications even in those congested situations. What's more, for certain specific M2M services with high available feature (e.g. metering) or PAM (e.g. eHealth) still needs to be supported even when the signalling network is congested. Currently, the overload control for MME/SGSN can not differentiate those M2M applications. In the following solutions are described that aim to support differentiating M2M services in MME/SGSN overload scenario.
For E-UTRAN network:
Solution 1: By extending the overload control of MME and access classes information, the MTC devices can identify the barring status of M2M applications and H2H applications with the information provided from the serving network, and perform the access attempt accordingly.
· The Overload Action IE in the OVERLOAD START message can be extended to "reject all RRC connection establishments for MTC signalling", or "only permit RRC connection establishments for emergency sessions and PAM/High Available service" etc; 
· On receive the OVERLOAD START/STOP message, the extended control bits in system broadcast message known as "MTC background" and " PAM/High Available service" will be correspondingly updated to indicate whether or not network access for MTC background applications or PAM/High Available service are allowed.
Solution 2: By extending the overload control of MME and RRC connection establishment cause, the eNodeB can distinguish M2M applications and H2H applications, and make different overload control.
· The Overload Action IE in the OVERLOAD START message can be extended to "reject all RRC connection establishments for MTC signalling", or "only permit RRC connection establishments for emergency sessions and PAM/High Available service" etc; 
· The EstablishmentCause IE in RRCConnectionRequest message can be correspondingly extended to indicate the RRC connection is established for M2M application or PAM/High Available services.

For UTRAN network:
Solution 1: Referencing solution 1 in E-UTRAN network, OVERLOAD message and access classes information shall be extended, and the MTC devices can perform the access attempt according to barring status of M2M applications provided from serving network.
Solution 2: Referencing solution 2 in E-UTRAN network, OVERLOAD message and EstablishmentCause information shall be extended, and the eNodeB can make different overload control between M2M applications and H2H applications.

Solution 3: By extending EstablishmentCause IE in RRC message, M2M application (e.g. PAM/High Available service) indication in Attach Request message, the SGSN can do the overload control for M2M applications (e.g. according to its configuration information).

· Extend the EstablishmentCause IE in RRCConnectionRequest message to indicate the RRC connection is established for M2M application or PAM/High Available service;
· Extend the Attach Request message to indicate to the SGSN for M2M application or PAM/High Available service (e.g. extend the Attach Type IE);

For GERAN network:
Solution 1: Referencing solution 3 in UTRAN network, Attach Request message shall be extended to indicate the attach procedure is for M2M application (e.g. PAM/High Available service), and the SGSN can do the overload control for M2M applications (e.g. according to its configuration information).
Note: Signalling network congestion in other network entities is FFS.

3 Proposal
It is proposed to make the following changes to 3GPP TR 23.888 according to above discussion.
Start of the first change

x
Key Architectural Issues
Editor's note: This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

x.1
Key Issue – network improvement for signalling network congestion

x.1.1
Description of signalling network congestion optimization

Considering of the numerous numbers of MTC Devices and the characteristic of M2M applications, the signalling network congestion can be happened more frequently than currently, and most M2M applications are suggested not to impact the H2H applications even in those congested situations. What's more, for certain specific M2M services with high available feature (e.g. metering) or PAM (e.g. eHealth) still needs to be supported even when the signalling network is congested. 
This optimization category is for signalling network congestion, i.e. for overload in MME/SGSN. The main target is to differentiate the M2M applications when MME/SGSN is overloaded. In the following solutions are described that aim to support differentiating those M2M services in congestion scenario.
x.1.2
Solutions for signalling network congestion

x.1.2.1
Solution 1
Extend the OVERLOAD START/OVERLOAD message, so that the RRC connection for certain specific M2M services (e.g. PAM/High Available service) can be allowed to be established instead of be rejected according to the current principle, i.e. reject all RRC connection for signalling when the MME/SGSN is congested. 

According to the message indication, the RAN can determine whether certain specific M2M services is allowed to access the network via the extended access classes barring mechanism, e.g. broadcasting ‘MTC background allowed’ or ‘PAM/High available services allowed’, so that the relevant MTC Device can try to communicate with network.
x.1.2.2
Solution 2
Extend the OVERLOAD START/OVERLOAD message, so that the RRC connection for certain specific M2M services (e.g. PAM/High Available service) can be allowed to be established instead of be rejected according to the current principle, i.e. reject all RRC connection for signalling when the MME/SGSN is congested. 

The MTC Device will indicate that the RRC connection is established for certain specific M2M services and the RAN shall be accepted the RRC message even when the MME/SGSN is congested.

x.1.2.3
Solution 3
Extend the Attach Request to indicate to the SGSN for PAM/High Available services. When SGSN is overloaded, the SGSN can do the overload control for M2M applications (e.g. according to its configuration information).
For UTRAN network, the extending of RRCConnectionRequest message to indicate the RRC connection is established for PAM/High Available services is needed.
x.1.3
Evaluation
End of the first change
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