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This contribution proposes two solutions for Online Small Data transmission:1) encapsulating data in the TAU/RAU Request and Service Request messages, and 2) a straight-forward optimisation for NAS transport that saves 50% of the messages exchanged on the radio interface.
1. 
Solution 1: Encapsulation of User Data in the TAU/RAU Request and Service Request messages
In this solution a small amount of user data is encapsulated in the TAU/RAU Request and/or Service Request message initiated by the MTC Device.
The SGSN/MME receiving the TAU/RAU Request or Service Request message extracts the MTC user data from the corresponding request message and after the successful authentication (if required), forwards the extracted MTC user data to the MTC Server.

When using the TAU/RAU procedure, the SGSN/MME may start sending the extracted MTC user data to the MTC Server before the TAU/RAU procedure is completed. When the SGSN/MME sends TAU/RAU Accept or Reject message to the MTC device, it includes an acknowledgement that the network has successfully received the encapsulated MTC user data. The MTC user data will be forwarded to the MTC server regardless of the outcome of the TAU/RAU procedure.

Encapsulation of User Data using the TAU/RAU procedure is suited for the frequently moving MTC devices that also need to frequently send a small amount of user data to an MTC server, and in particular if the sending of data is triggered by the mobility event (i.e. change of RAU/TAU) or coincides with it. This procedure doesn’t need separate messages for MTC service between the device and SGSN/MME, and thus generates less signalling load.

When using the UE triggered Service Request procedure (and assuming that the encapsulated data was the sole purpose for the Service Request), after receiving the encapsulated MTC user data, the MME needs to stop the corresponding Service Request procedure. This is performed by the S1 Release command, which in turn translates into an RRC Connection Release message sent to the UE. The RRC Connection Release message contains an acknowledgement that the MME has successfully received the user data. Note that time-wise this acknowledgement is completely decorrelated from the instant at which the user data are actually received by the MTC server.

Encapsulation of User Data using UE triggered Service Request procedure is suited for MTC devices which need to frequently send small amount of user data to an MTC server while not moving. It generates less system load compared to the usage of packet data bearers.
2. 
Solution 2: Optimised NAS transport

It has been suggested and is already documented in 23.888 to use SMS via SGSN/MSC or SMS via SGs for online small data transmission. In both cases, SMS is transported on the radio via NAS signalling.

However, the NAS transport for the SMS is currently not optimised because of its emulation of certain SMS low layer protocols, notably the Connection Management (CM) sublayer protocol (CP).

Consider for instance the call flow for MT SMS over SGs depicted in Figure 1, which is copied here from TS°23.272:
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Figure 1: Mobile terminating SMS in idle mode (from 23.272)

· The MT SMS is sent to UE in step 9b;

· The lower layer protocol in the UE acknowledges the receipt of the “unitdata” to the MSC (via the MME) in step 9c;
· The SMS application in the UE acknowledges the SMS receipt to the Service Centre in step 10;

· The lower layer protocol in the MSC acknowledges the receipt of the “unitdata” in step°15.

A simple look at the figure seems to indicate that steps 9c and 15 are not really necessary. In case of SMS over SGs they are needed because of backwards compatibility with the SMS lower layer protocols (notably the CP sublayer acknowledgements), but seem anachronistic in NIMTC environment, where transport reliability can be assured on e2e basis i.e. by retransmissions from the MTC server (in lieu of “Service Centre”) in absence of acknowledgement. 
Depicted in Figure 2 is the simplified call flow for transmission of an MTC message via NAS signalling in GERAN, UTRAN or E-UTRAN access. It is additionally assumed that in this case there is no dependency on the CS domain nodes, the NIMTC messages being relayed to the MTC server via an “MTC gateway” (i.e. a node mirroring the SMS-GMSC node in the SMS architecture, but which may not be needed in the MTC architecture):
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Figure 2: Mobile terminating MTC message via optimised NAS signalling
· The MTC message is sent to the MTC device in step 5.

· The MTC application in the MTC device acknowledges the receipt in step 6.

· If for some reasons the acknowledgement in step°6 is lost, the MTC message is retransmitted from the MTC server.

As seen from the figure, this straight-forward optimisation provides 50% saving in the number of messages over the radio.
3. 
Proposal
It is proposed to agree the text changes below for inclusion in TR 23.888.

* * * First Change * * * *
6.X
Solution - Encapsulation of User Data in the TAU/RAU Request and Service Request message
6.X.1
Problem Solved / Gains Provided

See clause 5.4 “Key Issue – Online Small Data Transfer.”
6.X.2
General

In this solution a small amount of user data is encapsulated in the TAU/RAU Request and/or Service Request message initiated by the MTC Device.
The SGSN/MME receiving the TAU/RAU Request or Service Request message extracts the MTC user data from the corresponding request message and after the successful authentication (if required), forwards the extracted MTC user data to a MTC Server.

When using the TAU/RAU procedure, the SGSN/MME may start sending the extracted MTC user data to the MTC Server before the TAU/RAU procedure is completed. When the SGSN/MME sends TAU/RAU Accept or Reject message to the MTC device, it includes an acknowledgement that the network has successfully received the encapsulated MTC user data. The MTC user data will be forwarded to the MTC server regardless of the outcome of the TAU/RAU procedure.

Encapsulation of User Data using the TAU/RAU procedure is suited for the frequently moving MTC devices that also need to frequently send a small amount of user data to an MTC server, and in particular if the sending of data is triggered by the mobility event (i.e. change of RAU/TAU) or coincides with it. This procedure doesn’t need separate messages for MTC service between the device and SGSN/MME, and thus generates less signalling load.
When using the UE triggered Service Request procedure (and assuming that the encapsulated data was the only purpose for the Service Request), after receiving the encapsulated MTC user data, the MME needs to stop the corresponding Service Request procedure. This is performed by the S1 Release command, which in turn translates into an RRC Connection Release message sent to the UE. The RRC Connection Release message contains an acknowledgement that the MME has successfully received the user data. Note that time-wise this acknowledgement is completely decorrelated from the instant at which the user data are actually received by the MTC server.

Encapsulation of User Data using UE triggered Service Request procedure is suited for MTC devices which need to frequently send small amount of user data to an MTC server while not moving. It generates less system load compared to the usage of packet data bearers.
6.Y.3
Impacts on Existing Nodes
The SGSN/MME or some other intermediary nodes in the EPC will keep the message stored until it receives the ACK from the MTC Server, and forward it to the MTC server.
6.Y
Solution - Optimised NAS transport
6.Y.1
Problem Solved / Gains Provided

See clause 5.4 “Key Issue – Online Small Data Transfer.”
6.Y.2
General

Depicted in Figure 6.y.2-1 is the simplified call flow for transmission of an MTC message via NAS signalling in GERAN, UTRAN or E-UTRAN access. It is additionally assumed that in this case there is no dependency on the CS domain nodes, the NIMTC messages being relayed to the MTC server via an “MTC gateway”.

Editor’s note: The MTC Gateway in Figure 6.y.2-1 mirrors the SMS-GMSC node in the SMS architecture, but may actually not be needed in the MTC architecture. It is FFS whether the MTC gateway should be kept in the MTC architecture.
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Figure 6.y.2-1: Mobile terminating MTC message via optimised NAS signalling
· The MTC message is sent to the MTC device in step 5.

· The MTC application in the MTC device acknowledges the receipt in step 6.

· If for some reasons the acknowledgement in step 6 is lost, the MTC message is retransmitted from the MTC server.

As seen from the figure, this straight-forward optimisation provides 50% saving in the number of messages over the radio.

6.y.3
Impacts on Existing Nodes

This solution impacts the protocol stack in the SGSN (e.g. absence of CM sublayer) and adds a new interface to both SGSN and MME (e.g. interface with MTC server, possibly via an intermediate MTC gateway).

* * * End of Change * * * *
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