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Abstract of the contribution: It is proposed to omit the establishment of the EPS bearer(s) during the transmission of the device trigger from MME to UE. Depending of the trigger information the UE initiates the corresponding (IP or SMS) communication to the MTC server.
Introduction

During the conference call on SIMTC for the SA2#87 preparation, it was discussed whether the Device Trigger itself can contain MTC application payload.  We believe that the Device Trigger message sent from the MTC server to the 3GPP network can contain MTC application specific data for the UE due to several reasons, e.g. the UE may have multiple MTC applications that could be triggered independently, or some communication parameters like MTC server IP address can be necessary, or a particular MTC application command can be required.
There are several device trigger delivery services/mechanisms described in TR23.888 (mainly section 6.45.5).  Roughly the device trigger delivery services can be categorized in A) IP-based communication that would require the establishment or activation of the EPS bearer(s) beforehand and B) MT SMS that is carried over control plane interfaces within the core network and the RAN.  This paper focuses on the MT SMS as one of the major device trigger delivery services to convey MTC application trigger information to the UE (see sections 6.42, 6.44, 6.45).  
Discussion

During the SA2#85 meeting a solution in section 6.52 of TR23.888 was agreed mainly to use SMS for MTC small data transmission. This paper extends this solution with another alternative for the transmission of the MT SMS which carries MTC Trigger Information to the UE.
Section 6.52 of TR23.888 describes general optimizations for the SMS transmission carrying small data to/from the UE. More specifically, section 6.52.2.6 describes optimizations applicable to the NAS and RRC layers to avoid the RRC encryption for SMS transmission. However, if the MT SMS is used as a carrier for the MTC Application Trigger Information, the UE may react in several ways depending on the triggered application. For example for one Application the UE may respond with an MO SMS to the MTC Server; for another application the UE may immediately send data over IP-based communication to the MTC Server; and yet for other application the UE may need to first gather information and send the data to the MTC Server later (e.g. in 1 min.).

To cover all the above mentioned cases, we propose to omit the U-plane bearers set up during the transmission of the Device Trigger message to the UE.  Depending on the triggered application, the UE may activate the U-plane bearers. In order to allow the easy activation of the U-plane bearers, we propose an alternative to the already describe solution in point v) in section 6.52.2.1.  More particularly, the new alternative describes a solution where the RRC Signalling Radio Bearers (SRB) are established as usual (i.e. using the Access Stratum security, AS-security) but without the establishment of the Data Radio Bearers and the S1-U bearers between the eNB and SGW. One advantage of the establishment of AS-security is the support of session continuity during mobility. Another advantage is the ability to reliably exchange ESM messages between MME and UE for EPS bearer establishment or activation.
Proposal

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

Start of 1st change

6.52
Solution - Transfer Device Trigger and data via optimised SMS

6.52.1
Problem Solved / Gains Provided

See clauses 5.4 "Key Issue – Online Small Data Transfer" and 5.8 “MTC Device Trigger”.

6.52.2
General
6.52.2.1
Overview

Various mechanisms for addressing the MTC ‘small data transmission’ topic have been proposed in contributions to SA2. Typically they proposed message flows with some similarities to SMS, but, propose new interfaces and slightly different functionality. The use of such new functionality poses some challenges for rolling out the feature in roaming situations.

In order to allow a proper evaluation and identification of the best solution, this solution takes an alternative approach by looking at what optimisations can be made to the existing SMS mechanisms. 

There are 6 components to the optimisations:

i)
For UMTS-PS; UMTS-CS; GSM-CS; 2G-GPRS; and SMS over SGs in LTE; removal of the CP protocol layer.

ii)
For LTE, SMS over SGs enhancements that give greater flexibility in the deployment of the MSC functionality.

iii)
Extention of ii) to support stateless SMS-IWF.

iv)
Evolution of the signalling interfaces between MME and HSS/SMSC.

v)
For LTE, use of the pre-established NAS security context to transfer the SMS PDUs as NAS signalling without establishment of all the radio bearers or RRC security context.
vi)
Alternatively to bullet point v) above for delivery of Device Trigger in E-UTRAN, use of NAS transport without U-plane bearer establishment.
Each component can be deployed independently. The capability to deploy these sub-features independently is anticipated to ease rollout and deployment issues, especially for roaming situations, and, where the MTC-subscriber needs coverage from more than one RAT.
Editor’s Note:  Need to address how this solution can support subscription and operator policy on data size.

Editor’s Note: The small data upper limit needs to be specified for this solution.

Editor’s Note: The frequency of small data transmissions that can be supported with this solution needs to be described.

Editor’s Note: Whether or not mobility management needs to be supported during small data transmission needs to be specified (or the solution needs to provide retransmissions).

End of 1st change

Start of 2nd change

6.52.2.X
Transfer of MT SMS used as Device Trigger without U-plane bearer establishment in E-UTRAN
In E-UTRAN, the current SMS over SGs procedure for MT SMS delivery require the use of the Service Request procedure. This entails the download of the RRC security context to the eNB and the establishment of the Data Radio Bearer (DRB) between eNB – UE, and S1-U bearer between eNB – SGW. For the transmission of the Device Trigger contained in the MT SMS the establishment of U-plane bearers is not necessarily needed. Depending on the triggered MTC application, the UE used for MTC may either not require the establishment of U-plane bearers, or not the immediate establishment of U-plane bearers. For example in the following cases the establishment of the U-plane bearers is not needed:

-
the UE used for MTC may reply to the MTC server using MO SMS;
-
the UE used for MTC may first need some time to gather information and then the IP-based communication to the MTC server is initiated (e.g. 1 minute later).
The solution proposed in this subclause is similar to the one proposed in subclause 6.52.2.6 above. The main difference is that the MME establishes the Access Stratum (AS) security for the Signalling Radio Bearers. The main reasons for the establishment of the AS-security are 1) the support of mobility and 2) the ability of the UE to reliably activate the U-plane bearers if needed. 
The main characteristics of the solution are described as follows. 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 MM 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 performing the Service Request procedure. The MME needs to establish only the UE AS-security context at the eNB for the RRC connection (i.e. the MME doesn’t include the E-RAB context in the S1-AP Initial Context Setup request message to the eNB).
UE performs the Service Request procedure to establish the NAS connection to the MME. Then the MME sends the MT SMS and the UE replies with the corresponding acknowledgements (e.g. SMS Relay protocol PDUs, RPDUs). 
During the MT SMS processing in the UE, the UE determines if uplink data shall be immediately sent to the MTC server. Further, the uplink data may result in either 1) establishment/activation of EPS bearers for IP/based MO communication or 2) the transmission of MO SMS to the MTC Server. If the UE needs to transmit an MO SMS, the UE reuses the existing NAS MM connection to the MME. If the UE needs to set up the U-plane bearers, the UE sends a corresponding EPS Bearer Activation message to the MME.
If the UE determines that the uplink data will be transmitted later (i.e. MO communication will be established later), the UE indicates to the MME that the NAS signalling connection is not anymore needed. The latter helps the network to shorten the radio resource occupation.
Having this solution, the utilization of radio link and RAN resources for the transmission Device Trigger over LTE/SAE system is optimized. Further the system resources needed for the communication to the MTC server are set up according to the Trigger information.
End of 2nd change
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