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Abstract of the contribution: This contribution describes the optimization for the SMS transmission over NAS signalling (SMS over SGs) when the UE configured for MTC is attached to LTE/SAE system. It is proposed that NAS signalling connection is established without EPS bearer(s) activation when the MME has to transmit a MT SMS. 
Introduction

SMS is one of the major transport mechanism to convey MTC signalling, e.g. MTC trigger indication, and data between the MTC Server and the UE. However, SMS introduces significant overhead and therefore it is worth to look at the possible optimization of the SMS transmission over the core and radio access part of the network. This paper focuses on the SMS transmission between the MSC/MME and the UE over the NAS signalling.
Discussion

There is a general assumption in TR 23.888 that one possible approach to convey the trigger indication from the MTC Server to the MTC Device is via an SMS.  This assumption was the basis to introduce the solutions in sections 6.42 and 6.44 that describe the transport of SMS over the core network (section 6.44) and the content of the SMS (section 6.42).  Further, there is a working assumption that small data can be also conveyed between MTC Server and MTC Device over SMS (described in sections 6.2 and 6.48). 

The transport of SMS from the core network to the UE can be performed mainly in 4 different ways:
· SMS over IP: the SMS is transmitted over the IMS subsystem;

· SMS over circuit switched (CS) domain: the SMS is transmitted from the MSC to the UE over C-plane (e.g. NAS) signalling when the UE is attached for CS services;
· SMS over GPRS: the SMS is transmitted to the UE over the U-plane (Logical Link Control layer) when the UE is attached for PS services in A/Gb mode;

· SMS over SGs: for that purpose the UE is combined attached for packet switched (PS) and CS services (i.e. CS/PS mode 1 or mode 2) and “SMS-only” service.
Since IMS may not be available, or MTC devices do not support IMS, or further MTC devices may be PS only, the paper focuses on the optimization of the SMS transmission in the latter case, i.e. SMS over SGs. 
If MT SMS has to be transmitted to the UE when the UE is attached for CS/PS services and “SMS-only”, the UE is paged for PS services.  After receiving the paging, the UE performs the Service Request procedure and starts timer T3417.  When the MME receives the Service Request message, the MME triggers the establishment of the NAS connection and EPS bearers, i.e. Data Radio Bearers (DRBs) and S1-U bearers, for the existing EPS bearers context.  In the SAE system at least a Default EPS bearer context is available in the MME when the UE is attached, and thus, the corresponding DRB and S1-U bearer should be established when the UE transfers to CONNECTED state.  The UE terminates the T3417 when the Access Stratum indicates to the NAS layer that the DRB(s) has been successfully established.
Please note the sub-clause 6.2.2 in TR 23.888 has an Editor’s Note to study the impact on EPC and E-UTRAN when no EPS bearers are activated upon the NAS connection establishment. The present solution relates to this Editor’s Note, however, it does not present a complete study. 
However, when the MME has to transmit a MT SMS the establishment of the EPS bearer(s) is not needed.  For the transmission of the SMS over the NAS signalling using UPLINK/DOWNLINK NAS TRANSPORT message, the establishment of the Signalling Radio Bearers 1 and 2 (SRB1 and SRB2) would be sufficient.  Hence, in order to save the establishment of DRB and S1-U bearer(s) when the MME has to transmit an SMS, it is proposed to introduce a mechanism to establish only the NAS signalling connection when the MME has to transmit an SMS to the UE. 
To implement the above proposal, it would be sufficient that the MME doesn’t trigger the eNB to establish DRB and S1-U bearer(s). One possible problem would be that the UE starts the NAS timer T3417 which is terminated at DRB establishment. Therefore, it would be helpful if the UE is informed that that the paging is intended for NAS signalling connection only, i.e. without the establishment of DRB(s) and S1-U bearer(s). Then the UE would send a (Extended) Service Request to the MME indicating that it supports the establishment of NAS connection only. Optionally the UE may indicate other information, e.g. the availability of MO SMS, to the MME. 
The NAS optimizations can be applied also for MO SMS transmission. The MO SMS is related to the feature “small data”, as the MO SMS carries application data to the MTC Server. For that purpose the details of the MO SMS transmission will be specified in future meetings.

Proposal

The following text is proposed to be added to TS 23.888.

Start of 1st change

6.xx
Solution – Optimized SMS transmission over NAS signalling
6.xx.1
Problem solved / Gains Provided
When the UE is combined attached to the SAE core network for EPS and “SMS only” services, the transition to CONNECTED state causes the establishment of NAS connection and EPS bearer(s) for which there is context in the MME. 
See sub-clause 5.8 "Key Issue – MTC Device Trigger" and sub-clause 5.4 "Key Issue - Online Small Data Transmission".
6.xx.2
General
The transmission of SMS over SGs was specified in Rel-8/9 in order to avoid the CS fallback for MT SMS delivery. Compared to the required control signalling (NAS and RRC) the SMS over SGs mechanism is more efficient than the CS fallback. Therefore the solution proposed in this sub-clause focuses on the optimization of the SMS over SGs transport. 
It is worth to optimise the SMS transmission over the EPC and E-UTRAN because the SMS is assumed to be a universal transport mechanism to convey both device trigger requests (solutions in sub-clauses 6.42 and 6.44) and small data (solutions is sub-clauses 6.2 and 6.48) between MTC Server and UEs configured for MTC.
NOTE:
Sub-clause 6.2.2 has an Editor’s Note to study the impact on EPC and E-UTRAN when no EPS bearers are activated upon the NAS connection establishment. The present solution relates to this Editor’s Note.

When the UE is combined attached to EPC for EPS and “SMS only” services, in order to transmit an MT SMS over SGs the establishment of the NAS connection results in the activation of the EPS bearer(s). However, the activation of the EPS bearer(s), i.e. the Data Radio Bearer(s) (DRBs) and S1-U bearer(s), can be avoided as they are not used for the SMS transmission. Therefore the solution proposes to establish a NAS signalling connection only between the MME and UE and omit the establishment of the EPS bearer(s). Having this solution the utilization of radio link and RAN resources for the transmission of SMS (and small data) over LTE/SAE system is optimized, as only Signalling Radio Bearers are established over the radio interface and no E-RAB context is signalled from the MME to the eNB.
It is proposed that the MME pages the UE with a special indication (e.g. ‘MT signalling’ similar to the paging causes ‘Terminating High/Low Priority Signalling’ in UTRAN) meaning that NAS signalling connection only is needed, when the MME has to deliver an MT SMS. This indication informs the UE that no DRB(s) will be established when transferring to CONNECTED state. The UE then shall not start the timer T3417 when sending the Service request or Extended Service request as response to the paging.
Editor’s Note: It is FFS whether the UE shall indicate to the MME the need for EPS bearer establishment, if the UE due to any reason needs to use the Default or any other EPS bearer for which there is an ESM context.
When the MME establishes the UE context at the eNB for the RRC connection (e.g. sending S1-AP Initial Context Setup request message) the MME shall avoid the inclusion of E-RAB context.
Once the NAS connection between the UE and MME is established, the MT SMS is transmitted over the DOWNLINK NAS TRANSPORT message. If the UE has to transmit an MO SMS as a response to the received MT SMS, the UE encapsulates the MO SMS in UPLINK NAS TRANSPORT message to the MME. 
Editor’s Note: it is FFS whether further optimizations to the NAS signalling exchange or the duration of the NAS are needed.
6.xx.3
Impacts on existing nodes or functionality
The NAS layer implementation in MME and UE needs to be modified. Minor modifications to the RRC protocol, more precisely to the RRC Paging message, is also needed.
6.xx.4
Evaluation

Benefits:

· Upon NAS connection establishment, there is no need to activate the EPS bearer(s), i.e. reduced NAS, RRC and S1-AP signalling.
Drawbacks:

-
Minor modifications to the NAS implementation in the MME and UE and RRC implantation in eNB and UE are needed.
End of 1st change
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