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Abstract of the contribution: This paper discusses the Network improvements for Online Small Data Transmissions and Offline Small Data Transmissions.
1 Introduction
It has been agreed in the last SA1#48 meeting that the MTC feature low data usage should be split into two MTC Features. One is called Online Small Data Transmission which is intended for use with online or connected MTC Devices that frequently send or receive small amounts of data. And the other is called Offline Small Data Transmission is intended for use with offline (i.e. disconnected) MTC Devices that connect, then send and/or receive only pre-defined small amounts of data, and then disconnect from the network.
Currently, the solution that MTC Devices with low data usage send or receive data utilizing SMS via SGSN/MSC or SMS over SGs has been introduced. It also can be applied for MTC Devices with Online/Offline Small Data Transmission.

This paper is going to update the corresponding SA2 specification according to this agreement and discuss another feasible solution for the delivery of MTC service data.
2 Discussions

Solution: Transfer data via SGSN/MME
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Figure1 Architecture for Transfer data via MME 
The figure 1 shows architecture for Transfer data via SGSN/MME.
Reference points:
MTCs:
It is the reference point between the SGSN/MME and MTC server. The MTCs reference point is used for the delivery of both uplink and downlink MTC service data.
During the MTC Device with the feature of online small data transmission attach procedure, the SGSN/MME obtains subscription from the HLR/HSS including the MTC Server address, and creates binding with the MTC Server for the special MTC Device. The MTC Server stores the IMSI and MME address in the binding context.

In case of MTC Device sending MTC service data to the MTC Server, the MTC Device encapsulates the MTC service data into a NAS-UL-MTC-TUNNEL message (e.g., reusing Uplink NAS Transport message in CSFB) and sends it to the SGSN/MME via NAS signalling. The SGSN/MME forwards the MTC service data to the MTC Server via the MTCs interface.

In case of MTC Server sending MTC service data to the MTC Device, the MTC Server finds the SGSN/MME based on the binding context for the special MTC Device and sends the downlink MTC service data to the SGSN/MME. the SGSN/MME encapsulates the MTC service data into the NAS-DL-MTC-TUNNEL message (e.g., reusing Downlink NAS Transport message in CSFB) and sends it to the MTC Device.

Service Request or Network-initiated service request procedure is performed before sending uplink/downlink data when the MTC Device is in ECM-IDLE state. 
3 Proposal

It is proposed to make the following changes to 3GPP TR 23.888 according to above discussion.

Start of change

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 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.

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.
To enable the MTC feature Online Small Data Transmissions, the following requirement shall be met:

· The network shall be possible to transfer MTC service data via NAS signalling.
5.4.3
Solutions

5.4.3.1
Solution 1: Transfer data via SMS

5.4.3.1.1
General
MTC Devices with Online Small data transmission 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 Online Small data transmission 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 data via NAS signalling
5.4.3.2.1
General
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Figure 5.4.3.2.1-1: Architecture for transferring data via NAS signalling

As showed in figure 5.4.3.2.1-1, a MTCs reference point is introduced between the SGSN/MME and the MTC Server to transmit small amount MTC service data for the special MTC Device. For the data transmission between the MTC Device and the SGSN/MME, NAS signalling (e.g. NAS tunnel) is used.

During the attach procedure, the SGSN/MME creates a MTCs binding with the MTC Server for the MTC Device with the online small data transmission feature based on the MTC subscription. The address of the MTC Server can be part of the MTC subscription downloaded from the HLR/HSS. The MTC Server stores the IMSI and SGSN/MME address in the binding context for downlink transmission.
In the case of uplink transmission, the MTC Device encapsulates the MTC service data into a NAS-UL-MTC-TUNNEL message (e.g., reusing the Uplink NAS Transport message for SMS over SGs) and sends it to the SGSN/MME via NAS signalling. The SGSN/MME forwards the MTC service data to the MTC Server through the MTCs reference point.

In the case of downlink transmission, the MTC Server finds the SGSN/MME address based on the binding context for the special MTC Device and sends the downlink MTC service data to the SGSN/MME through the MTCs reference point. the SGSN/MME encapsulates the MTC service data into a NAS-DL-MTC-TUNNEL message (e.g., reusing Downlink NAS Transport message for SMS over SGs) and sends it to the MTC Device.

Service Request or Network-initiated service request procedure is performed before sending uplink/downlink data when the MTC Device is in ECM-IDLE state.
5.4.3.2.2
Impacts on Existing Nodes
5.4.4
Evaluation
Next change

5.x
Key Issue – Offline Small Data Transmission
5.x.1
Use case description

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

MTC Devices with Offline Small Data Transmissions send or receive only small amounts of data, and then disconnect from the network. 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.
5.x.2 Required Functionality

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

To enable the MTC feature Offline Small Data Transmissions, the following requirement shall be met:

· The network shall be possible to transfer MTC service data via NAS signalling.
5.x.3
Solutions

5.x.3.1
Solution 1: Transfer data via SMS

5.x.3.1.1
General
Refer to section 5.4.3.1.
5.x.3.1
Solution 2: Transfer data via NAS signalling
5.x.3.1.1
General
Refer to section 5.4.3.2.
5.x.3.1.2
Impacts on Existing Nodes

5.4.4
Evaluation
End of change
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