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Abstract of the contribution: This contribution proposes a solution to Key issue 5.2.1 "Overload handling and scalability of device trigger". It analyses the handling of MT SMS during the SGSN/MME applies overload control in general (including the NAS level congestion control in particular) and proposes a solution.
Discussion

The Device Triggering functionality specified in Rel-11 mandates the use of MT SMS to carry the Device Trigger request message to the UE. Due to the insufficient time in Rel-11, the overload control for the Device Triggering functionality was not specified. This paper treats the interaction between MT SMS transmission (as part of Device triggering mechanism) in case the serving CN node (SGSM/MME) applies overload control. In particular the SGSN/MME overload control can be the NAS level congestion control (CC).
In case of overload, the SGSN/MME can decide whether to accept or reject MT data (DDN request) from SGW/GGSN based on Allocation and Retention Priority (ARP) level. However, there is no explicit specification about the treatment of MT SMS in case of overload.  One particular case of overload control performed by SGSN/MME is the NAS level congestion control, which is applied to prevent a certain (category) UEs to send MM or SM signalling to the network, i.e. to prevent mobile originated (MO) signalling. During NAS level CC the SGSN/MME may allow a limited MM signalling rate from UEs belonging to the restricted category (e.g. configured for low priority access) which does not mean that signalling from all UEs of such category is rejected. 

The number of MT SMSs may increase considerably as Device Triggering from Rel-11 onwards is based on MT-SMS. The nature of MT SMS is different from MT calls/IP sessions in the following ways: 1) MT SMS causes on first place C-plane signalling (i.e. no MT/MO data); 2) MT SMS used for Device Triggering can cause additional MO data and/or signalling e.g. to establish new IP bearers; 3) MT SMS is not real-time, so it can be stored for later transmission. 
In case of overload, in order to avoid MO MM or SM signalling to the network, the SGSN/MME may reject the MT SMS transmission. The criteria for MT SMS rejection can be similar to the rejection of DDN request, for example:

· based on SMS priority (similar to DDN request throttling); or

· based on the activated NAS level CC to the target UE in order to not delete the MM BOT running in the UE; or

· based on the indication whether the MT SMS is used for Device Triggering (this is because the MT SMS may result in additional MO data and signalling). 

In case the SGSN/MME applies in particular NAS level MM CC and the MT SMS is transmitted to the UE, the UE would delete the MM back-off timer and initiate NAS MM signalling. In order to avoid the MO signalling during NAS level CC is applied to a target UE, several solutions are possible:

A. the SGSN/MME decides whether to reject the MT SMS; or

B. the MTC-IWF or SM-SC are aware about the applied NAS level CC to the target UE and MTC-IWF decides to reject the Device Trigger request or respectively the SM-SC decides to store the MT SMS without attempt for transmission; or
C. in the particular case of NAS SM CC or when the MT SMS is transmitted over CS domain, the MT SMS can be transmitted to the UE and the UE can decide whether to initiate MO NAS signalling to the PS domain. 
In this paper we describe solution A.  Solutions B and C can be evaluated on later time in Rel-12. 
If the SGSN/MME receives an MT-SMS, it may be transparent to the SGSN/MME whether the SMS is for DT-related purpose or a usual MT-SMS. It may be important to differentiate the MT-SMS especially if APN-based SM CC is applied and the MT SMS would cause SM signalling to the SGSN/MME e.g. for bearer establishment or modification. So, the SGSN/MME may wish to not transmit the MT-SMS, if the SMS is used for DT.

Beside the rejection of the MT SMS in the SGSN/MME, a proper failure/reject cause should be informed to the SMS-GMSC/SM-SC in order to avoid additional interaction with the HSS/HLR.  Therefore, the serving CN node may decide to reject the MT-SMS with a special failure cause indicating to the SMS-GMSC/SM-SC that the SMS delivery failure is not due to unreachable UE, but due to an overload control to this particular UE (e.g. NAS level congestion control). Additionally the SGSN/MME may inform the SM-SC about a timer for suppressing the SMS transmission (similar value as MM back-off timer).  Having a timer for suppressing the SMS transmission in the SM-SC would avoid the setting of Message Waiting Data in HSS/HLR by the SMS-GMSC and the interaction between SM-SC and HSS/HLR.
In case that MT SMS is used for Device Triggering, the introduction of special MT SMS reject cause and delay timer in the signalling to the SM-SC can have a further effect. Namely, the SM-SC can additionally inform the MTC-IWF (and further the SCS) in the Device Trigger Delivery Report message about the correct status of the DT request.  In such a way the retransmission of the DT request from the SCS can be avoided.
Future extensions to the proposal are possible considering Device Triggering over T5 interface. The SGSN/MME can apply the similar congestion control mechanism (as in case of MT SMS) of rejecting DT request messages carried over T5 interface. Furthermore, a similar concept can be applied to the transmission of Small Data packets carried over the control plane in the Core network and over NAS between SGSN/MME and UE. 
In summary, when NAS level CC is activated, the SGSN/MME may decide whether to reject or transmit the MT SMS.  The "reject cause" to the SMS-GMSC/SM-SC should be specified to clearly indicate about the back-offed UE, and thus, to avoid interactions with the HSS/HLR (e.g. to unambiguously differentiate from the MT SMS delivery failure due to unreachable UE or failure due to network congestion).
Proposal
The following solution is proposed to TS 23.887 to clause 5.2.1 "Key Issue - Overload handling and Scalability for Device Triggering".
Start of change
5.2.1.3
Solutions

5.2.1.3.X
Solution for rejecting of MT SMS or Device Trigger request during SGSN/MME control of overload
See clause 5.2.1 "Key Issue - Overload handling and Scalability for Device Triggering".
5.2.1.3.X.1
General
During serving CN node (SGSN/MME) control of overload, MME/SGSN can decide whether to accept or reject MT data (DDN request) from SGW/GGSN based on Allocation and Retention Priority (ARP) level. Currently there is no specification about the treatment of MT SMS (normal SMS or SMS used or Device Triggering) in case of SGSN/MME control of overload. 
In case the SGSN/MME applies NAS level (e.g. mobility management, MM) congestion control to a particular UE, if the SGSN/MME transmits the MT SMS, the UE would delete the MM back-off timer and initiate NAS MM signalling which can worsen the congestion situation. 
In congestion situation, the SGSN/MME can decide whether to transmit or reject an MT SMS. In the particular case of NAS level congestion control applied to a certain UE, in order to avoid MO MM or SM signalling from a given UE to the network, the SGSN/MME may reject the MT SMS transmission based on the stored MM back-off timer for the target UE.  In general, the SGSN/MME may reject the MT SMS transmission to the UE based on one or more of the following conditions:

· the priority of the SMS; or

· if the MT SMS is used for Device Triggering; or
· if back-off timer is applied to target UE.

Editor’s Note: Please note that the MT SMS rejection from the SGSN/MME is one possible solution. It is FFS to evaluate other solutions, e.g. rejection of the DT request from MTC-IWF, or storing of the MT SMS in the SM-SC during NAS level CC, or special behaviour in the UE. For example in the case where the serving Core Network node is not aware about the NAS level congestion control applied to the target UE, the MT SMS can be delivered to the UE and the UE can apply a special behaviour, e.g. whether to send or not MO NAS MM/SM signalling to PS domain when the MM/SM back-off timer is running.

Different MT SMS reject causes should be available from the SGSN/MME to the SMS-GMSC/SM-SC. For example a ‘general congestion’ reject cause may indicate congestion in the SGSN/MME. Another special ‘UE-specific’ reject cause may indicate that the unsuccessful SMS delivery is for the particular UE (due to congestion/MM back-off). The UE-specific reject cause is necessary as not all UEs of the same category are under congestion control. The reject cause should have such a semantic that potential interaction(s) with the HSS/HLR (from SGSN/MME and from SMS-GMSC/SM-SC, and set up of Message Data Waiting structure in HSS/HLR) are avoided whenever possible. 
Additionally the SGSN/MME may inform the SM-SC about a timer for suppressing the SMS transmission (similar value as MM back-off timer).  Having a timer for suppressing the SMS transmission in the SM-SC would avoid the setting of Message Waiting Data in HSS/HLR by the SMS-GMSC and the interaction between SM-SC and HSS/HLR.
The SM-SC can additionally inform the MTC-IWF (and further in turn the SCS) in the Device Trigger Delivery Report message about the correct status of the DT request (e.g. stored for later transmission with optional delay timer to avoid retransmission from the SCS). 
Editor’s Note: It is FFS whether a similar solution can be applied in case of Device Triggering over T5 interface, if the T5 Device Triggering is specified in Rel-12. 

Editor’s Note: It is FFS whether a similar solution can be applied in case of Small Data transmission in Rel-12, if the Small Data packets are carried over NAS signalling between SGSN/MME and UE. Please refer to clause 5.1.1 "Key Issue - Efficient Small Data Transmission".
5.2.1.3.X.2
Impacts on existing nodes and functionality

The functionality of the following nodes should be enhanced:

-
Serving node (MSC/SGSN/MME);

-
SMS-GMSC/SM-SC;

-
(optionally) MTC-IWF.
5.2.1.3.X.3
Solution evaluation

Benefits:
-
In case of overload/congestion, the SMS can be rejected for later transmission;
-
Decreased signalling in the core network (no signalling to HSS/HLR needed).
Drawbacks:
-
Modifications to the existing interfaces and nodes are needed.
End of change
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