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Abstract of the contribution: This contribution proposes a solution for Small Data Transmission for detached MTC Devices.
Discussion

MTC Devices with Small Data Transmission can be attached or detached to/from the network before transmission. Different from an attached MTC Device that is able to send or receive data via SMS or via an activated data connection, e.g. a PDP Context or an EPS bearer; signalling overhead for a detached MTC Device to send small amount of data is likely to be more than the amount of user data itself. This is especially applicable for those applications where an MTC Device has to send a small amount of data at some infrequent periods of time (e.g. once a day or once a week) or only in specific cases (e.g. alarming). For these kinds of MTC Devices it is more efficient if they do not maintain always-on data connections and are even are not continuously attached to the mobile network.
In order to improve the efficiency of Small Data Transmission, some signalling based solutions were brought for discussions, e.g. encapsulating the data in NAS signalling messages to send it to the MTC Server via a (new) interface between the SGSN/MME and the MTC Server. Such signalling based solutions need to introduce the new interface and an appropriate protocol for use over this interface. Such solutions also introduce modifications to the SGSN/MME.
This paper proposes another approach, wherein the MTC Device encapsulates the small data in the PCO container to send to the GGSN/PGW during the PDP Context Activation procedure or attach procedure, and then the GGSN/PGW extracts the MTC data to send it to the MTC Server. This approach is suitable for those MTC applications that require sending small amount of data infrequently. In these applications, e.g. smart metering, water level monitoring etc, the amount of data to be sent is very small (e.g. could be smaller than the maximum length of the PCO IE). For such MTC Devices it is better to detach from the network after data transmission in order for low power consumption. With this approach, the MTC Device can send the small data encapsulated in PCO container to the MTC Server without the establishment of PDP context or EPS bearer. This approach also does not require defining any new interface.
Proposal

It is proposed to introduce the User Data Encapsulation in PCO solution during the PS bearer activation procedure in 3GPP TR 23.888, according to the above discussions.

START OF CHANGE
6.X
Solution – Encapsulate Small MTC Data in PCO

6.X.1
Problem Solved / Gains Provided

See clause 5.5, “Key Issue – Small Data Transmission”.
6.X.2
General
PCO mechanism can be used for transmitting small amount of MTC data for those MTC applications where the MTC Device is not attached to the network before transmission and small data transmission happens infrequently. In these applications, e.g. smart metering, water level monitoring etc., the amount of data to be sent is very small (e.g. could be smaller than the maximum length of the PCO IE). For such MTC Devices it is better to detach from the network after the transmission in order for low power consumption. With this proposed approach, the MTC Device can send the small data encapsulated in PCO container to the MTC Server without the establishment of PDP context or EPS bearer.

In EPS network, a non-attached MTC Device can encapsulate in the PCO container the MTC data and possibly an indication of whether the PCO container carries small MTC Data and send it via the NAS signalling messages, e.g. Attach Request message between the MTC Device and the MME, and then the bearer establishment message, e.g. Create Session Request message between the MME and PGW during the attach procedure. After receiving the PCO, the PGW extracts MTC data from that PCO container and encapsulates the MTC data into IP packets to send it to the corresponding MTC Server. After successfully sending the MTC data to the MTC Server, the PGW rejects the Attach procedure by returning Create Session Response message with an appropriate cause to the MME. Data delivery report will be included in the PCO container. The MME, in turn, sends an Attach Reject message to the MTC Device in which the PCO container indicates that the encapsulated MTC data has been sent to its destination. In this case the MTC Device will remain detached from the network.

In GPRS network, the MTC Device encapsulates the MTC data in PCO during PDP Context Activation procedure after attaching to the GPRS network, and the GGSN performs procedures similar to the PGW described above.

Before sending the PCO to GGSN/PGW, the SGSN/MME may check whether the MTC Device has Small Data Transmission feature supported (e.g. the usage of this feature is known from the HLR/HSS subscription data).

The GGSN/PGW may retrieve the MTC Server address (e.g. IP address or FQDN) from the MTC data encapsulated in the PCO, or the GGSN/PGW may retrieve the MTC Server address from other network entities.

There are two possible approaches on how to use the PCO container:

Alt-1: Use Operator-Reserved PCO container.

The Operator-Reserved PCO element defined in TS 24.008 can be used, especially for those MTC applications where the size of the data to be sent is smaller than the maximum length of the PCO IE. For those MTC applications where the size of the data to be sent is larger than the maximum length of the PCO IE, extending the length of the PCO IE would also be possible. This approach impacts the MTC Device and the GGSN/PGW only. A shortcoming of this approach is that if the MTC Device is roaming and the GGSN/PGW is in the VPLMN, the GGSN/PGW may not be able to recognize the MTC data in the Operator-Reserved PCO element and may discard the MTC data.

Alt-2: Define an MTC specific PCO container.

This approach proposes to define an MTC specific PCO element for the 3GPP networks (GPRS/EPS). The length of the proposed MTC specific PCO container could be flexible so as to allow for a configurable amount of the Small MTC data. With this approach, the GGSN/PGW in VPLMN can also correctly recognize the MTC data and forward that to the correct MTC Server.

6.X.3
Impacts on existing nodes or functionality
The MTC Device needs to support encapsulating small amount of data into PCO container and send it via NAS message to the network.
The GGSN/PGW needs to support extracting the small amount of MTC data from the PCO container and transferring it to the MTC Server. The GGSN/PGW needs to support encapsulating small data delivery report into PCO container to send it to the MTC Device.
6.X.4
Evaluation
END OF CHANGE
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