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Abstract of the contribution: This contribution describes an alternative solution for online small data transmission.

TR 23.888 has defined a solution (solution 1: Transfer data via SMS) for online small data transmission MTC feature. However, this solution has some limits:

1, one SMS can only carry limited amount of content.
2, each MTC device should be assigned a MSISDN. The MSISDN resource will be run out by the large amount of MTC devices.

3, for EPS, network entities (such as MSC and SM-SC) and interfaces (such as SGs and other SMS interfaces) related to SMS system are required. In other words, the Circuit-switched network is used to carry small data for EPS-capable MTC devices. If All-IP network is a long term target and the CS network will wither away in the long run, it is necessary to propose a solution to improve the transmission of online small data in the all-IP EPS network.
In this contribution, a solution will be described to transmit small data in E-UTRAN and EPC network. 
It is not efficient to send online small data using EPS bearers because the signaling overhead for constructing/keeping EPS bearers is large relative to the content size of small data. It is more efficient to transfer small data using signaling messages. The control plane in E-UTRAN and EPC will be used to carry small data. In other words, the signaling path between the MTC device and the PDN GW is used to transfer the small data. 

For online small data transmission feature, the user plane in EPS will not be used by the MTC device. Therefore EPS could remove the user-plane resources for the MTC device but maintain the control-plane resources. However, in Rel-9 EPS can not release all the user plane resources (i.e. delete the default EPS bearer) for a terminal while maintain the terminal in attached status (e.g. EMM_REGISTERED status) as GPRS dose. Therefore how to handle the user plane resources in this solution could be further study in the later release (i.e. Rel-11). It is advised not to remove the user-plane resources before Rel-11 for a stable Rel-10 EPC specification.
It is proposed to agree the following changes to 3GPP TS 23.888 v0.2.1.

5.4
Key Issue - Online Small Data Transmission

5.4.1
Use case description

Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

MTC Devices with Online Small Data Transmission frequently send or receive only small amounts of data. The exact amount that is considered to be small may differ per individual system improvement proposal. It is the amount of data where a specific system improvement proposal still provides its benefits.

For online small data transmission it is assumed that data transfer can happen any time when needed by the application.

5.4.2 
Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.

The following functionalities are required for Online Small Data Transmission:
· It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC Device is attached and context activated.
· The definition of a small amount of data shall be configurable per subscription.
5.4.3
Solutions

5.4.3.1
Solution 1: Transfer data via SMS

5.4.3.1.1
General
MTC Devices with low data usage send or receive data utilizing SMS via SGSN/MSC or SMS over SGs. The MTC Server connects with the SM-SC or behaves as a SM-SC (e.g. has an integrated SM-SC) to send or receive MTC service data encapsulated in short message. SMS transfer is suited for MTC users that infrequently transfer amounts of data that can be carried by SMS(s) and where SMS transfer generates less system load compared to the usage of packet data bearers.

Editor’s Note: The impact of storing and forwarding nature of SMS delivery on MTC service is FFS.

The SGSN/MME is aware that the MTC Device has the low data usage feature (e.g. the usage of that feature is known from the HLR/HSS subscription data). The MME and MTC Device will not create any EPS bearer for MTC service.
Editor’s Note: In Rel-9 EPC and E-UTRAN it is not possible to connect to the network without establishing at least the default EPS bearer. The impact on EPC and E-UTRAN needs further study.

5.4.3.1.2
Impacts on Existing Nodes
5.4.3.2
Solution 2: Transfer small data via control plane
5.4.3.2.1
General
The control plane in E-UTRAN and EPC is used to carry small data. In other words, the signaling message between the MTC device and the PDN GW is used to transfer the online small data. 

For online small data transmission feature, the user plane in EPS will not be used by the MTC device. 
EPS could remove the user-plane resources for the MTC device but maintain the control-plane resources. However, in Rel-9 EPS can not release all the user plane resources (i.e. delete the default EPS bearer) for a terminal while maintain the terminal in attached status (e.g. EMM_REGISTERED status) as GPRS does. To save network resources for a potentially very large number of MTC Devices, it is proposed to study the option for an MME to not systematically set up a default EPS bearer when the MTC Devices attaches to the network. 
The NAS protocal (such as Uplink/Downlink Generic NAS Transport message) could be used to transfer the small data between MTC device and MME. And GTP-C protocol (new GTP-C messages may be needed) could be used to transfer small data between MME and SGW, and between SGW and PGW. The small data should include the identity of the MTC device and the IP address/FQDN of the target MTC server besides the small data.
Editor’s note: It is FFS how to send small data from MTC server to MTC device.
When an MTC device in IDLE state (i.e. has no signaling connection to MME) wants to send small data, the MTC device could send a NAS message (which message is FFS) to MME to set up the signaling connection between MTC device and MME without activating/establishing the EPS bearers. 
The control plane in UTRAN/GERAN and the core network (i.e. SGSN/S4-SGSN and GGSN/PGW) could also be used to carry on line small data via the similar ways in EPS.
5.4.3.2.2
Impacts on Existing Nodes

5.4.4
Evaluation
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