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Start of the first 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 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 data via signalling path
5.4.3.2.1
General
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Figure 5.4.3.2.1-1: Architecture for transferring data via signalling path
As shown in figure 5.4.3.2.1-1, a MTCsig reference point is introduced between the SGSN/MME and the MTC Server to transmit small amount MTC service data. For the data transmission between the MTC Device and the SGSN/MME, NAS signalling (e.g. NAS tunnel) is used.

Note: MTCsig reference point can also be used for other purpose, e.g. for MTC monitoring.

Note: The protocol for the MTCsig reference point shall be discussed in stage3.

During the attach procedure, the SGSN/MME creates a MTCsig binding with the MTC Server for the MTC Device if  the Online Small Data Transmission feature is activated. The MTC Server stores the MTC Device IMSI and the SGSN/MME address in the binding context, e.g. for downlink transmission routing purpose.

The MTC Server address is configured in the HLR/HSS as part of the MTC subscription and downloaded to the SGSN/MME.

Note: Other mechanisms for the SGSN/MME to obtain the MTC Server address are not excluded.

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. The SGSN/MME sends uplink data transmission message including the MTC service data payload to the MTC Server through the MTCsig reference point.

In the case of downlink transmission, the MTC Server sends downlink data transmission message including the MTC service data payload to the SGSN/MME through the MTCsig reference point. The SGSN/MME address is stored in the binding context for the special MTC Device. The SGSN/MME encapsulates the MTC service data payload 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
SGSN/MME
- Introduce a new reference point MTCsig for communicating with the MTC Server.
- Encapsulate the MTC service data into NAS signalling.
5.4.3.3
Solution 3: Transfer data via GTP-C path

5.4.3.3.1
General
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Figure 5.4.3.3.1-1: Architecture for transferring data via GTP-C path
As shown in the figure 5.4.3.3.1-1, the MTC service data (i.e. small data) is transferred from MTC Device to MTC Server via NAS signalling message between the MTC Device and the SGSN/MME, and then via the GTP-C path between the SGSN/MME and GGSN/P-GW.

During the bearer establishment procedure (e.g. default bearer establishment in the attach procedure, or PDN connection establishment procedure), the MME doesn’t initiate the E-RAB establishment by applying Uplink/Downlink NAS Transport message to replace Initial Context Setup Request/Response message if the Online Small Data Transmission feature is activated for the MTC Device. 
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. The SGSN/MME encapsulates the received MTC service data into the GTP-C message (e.g. extending the Modify Bearer Request message.) and sends to the GGSN/P-GW, optionally through Serving GW. The GGSN/P-GW encapsulates the MTC service into a IP packet and then sends it to the MTC Server.

In the case of downlink transmission, the MTC Server sends downlink data transmission message including the MTC service data payload to the GGSN/P-GWIf receiving the downlink MTC service data payload from the MTC Server. The GGSN/P-GW encapsulates the service data into the GTP-C message and sends it to the SGSN/MME. The SGSN/MME encapsulates the MTC service data payload 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.
5.4.3.3.2
Impacts on Existing Nodes
The MTC Device needs to support sending the uplink small data by NAS message to the network.

The MME/SGSN needs to support sending the uplink small data to GW, e.g. Serving GW/PDN GW or GGSN by signal message.

The Serving GW needs to support sending the uplink small data to PDN GW by signal message.

The PDN GW/GGSN needs to support obtaining the small data from the signal message and transferring to MTC Server.

The MTC Device needs to support obtaining the downlink small data from the NAS message.
5.4.4
Evaluation

5.5
Key Issue –Offline Small Data Transmission

5.5.1
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 infrequently 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. Such MTC Devices may detach from the network when not transmitting data.
For offline small data transmission the MTC application may be able to know whether the MTC Device is available for communication and transfer data, or may also transfer data when the MTC Device is not available for communication, e.g. not reachable.
5.5.2 
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 Offline Small Data Transmission:
· It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC Device is not attached and not context activated.
· The definition of a small amount of data shall be configurable per subscription.
5.5.3
Solutions

5.5.3.1
Solution 1: Transfer data via SMS

5.5.3.1.1
General
Refer to section 5.4.3.1 with the following exception:

· The MTC Device may need to initiate the normal attach procedure before the data transmission.
· For downlink transmission scenario, the MTC Device may be triggered by the network firstly.

Editor’s Note: How to trigger the MTC Device is discussed in the key issue of MTC Device Trigger (section 5.8).
5.5.3.1.2
Impacts on Existing Nodes

5.5.3.2
Solution 2: Transfer data via NAS signalling
5.5.3.2.1
General
Refer to section 5.4.3.2 with the following exception:

· The MTC Device may need to initiate the attach procedure as specified in section 5.4.3.2 before the data transmission.
· The SGSN/MME creates the MTCsig binding when the Offline Small Data Transmission feature is activated.
· For downlink transmission scenario, the MTC Device is triggered by the network firstly.

Editor’s Note: How to trigger the MTC Device is discussed in the key issue of MTC Device Trigger (section 5.8).
5.5.3.2.2
Impacts on Existing Nodes

SGSN/MME

- Introduce a new reference point MTCsig for communicating with the MTC Server.
- Encapsulate the MTC service data into NAS signalling.

5.5.3.3
Solution 3: Transfer data via control plane

5.5.3.3.1
General
Refer to section 5.4.3.3 with the following exception:

· MTC Devices with offline small data transmission sends or receives small amounts of data only during attach procedure 
· In the case of downlink transmission, the MME can transfer the receiving downlink service data to the MTC Server by NAS message, e.g. Downlink NAS Transport message or Attach Reject message.
· After finishing the service data transmission, the MME will return attach reject message to the MTC Device to make it into EMM-Deregistered status.
5.5.3.3.2
Impacts on Existing Nodes
The MTC Device needs to support sending the uplink small data by NAS message to the network.

The MME/SGSN needs to support triggering the MTC Device to transfer uplink small data by NAS message.

The MME/SGSN needs to support sending the uplink small data to GW, e.g. Serving GW/PDN GW or GGSN by signal message.

The Serving GW needs to support sending the uplink small data to PDN GW by signal message.

The PDN GW/GGSN needs to support obtaining the small data from the signal message and transferring to MTC Server.

The MTC Device needs to support obtaining the downlink small data from the NAS message.
5.4.4
Evaluation
End of the first change
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