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Abstract of the contribution: This contribution proposes one possible solution for MTC Triggering.
Discussion
Basically the MTC device triggering from the MTC server could take two forms: one is in form of mobile terminated IP packets, the other is of some type of signaling sent to the network (the SMS could also be categorized into signaling). 

If the triggering message from the MTC server is carried in IP packets, it will first reach the PGW/GGSN. Then the IP packets will be directly sent to the UE, or be held temporarily until the UE state changes from IDLE to CONNECTED. But if MTC devices are in DETACH status or PDP contexts are deactivated, the triggering IP packets sent to MTC device will be dropped, since the IP address previously allocated is not valid anymore.

When SMS is used for MTC device triggering, the prerequisite is assigning MSISDN to MTC device statically. For PS only MTC device, MSISDN might not be subscribed. Sending SMS to MTC devices detached from the network will cause delay of triggering message and might not fit the requirement of MTC device triggering.

Obviously it is difficult to use SMS or IP packets to trigger the MTC device in DETACH status. A possible way is using explicit signaling from the MTC server to the network to trigger the MTC device. To find the appropriate network node to deliver the trigger message, certain information of the MTC device shall be kept in the network. For example, to trigger low mobility MTC device, the previous location may be needed to find the appropriate SGSN/MME. To delivery trigger signaling new interface may need to be specified, while using existing interface is more acceptable, e.g. using Rx interface.
We propose a solution for triggering the MTC device in DETACH status, which is featured as low mobility.
Figure 1 illustrates the working interactions between the related functionality entities for the MTC device triggering.

-
The MTC Server send trigger request to the PCRF, carrying the MTC device ID (or IP address) together with the APN used by the MTC service.

-
The PCRF retrieve from the SPR the location of the MTC device if it doesn’t know this information.

-
The PCRF selects the PGW/GGSN according to APN and then sends trigger request to the PGW/GGSN with the parameters including the location of the MTC device (RAI/TAI) and MTC device ID (or IP address).

-
The PGW/GGSN chooses the appropriate MME/SGSN based on the location info provided by the PCRF.

-
The PGW/GGSN sends trigger request to the SGSN/MME. The SGSN/MME then uses Paging mechanism to activate the MTC device. Even in DETACH status the UE shall keep on monitoring of the Paging message.

-
After success or failure of the MTC device triggering, the PGW/GGSN report the result to the PCRF and further on, to the MTC server.
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Figure 1
Proposal 

6.x
Solution – MTC device triggering via PCRF

6.x.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue – MTC device trigger".

6.x.2
General
This solution is used to trigger the MTC devices in DETACH status, which are featured low mobility. The trigger is initiated from MTC server and first sent to the PCRF. After the PCRF has acquired the location of the MTC device, and determined the right GGSN/PGW according to the APN, it should go on the triggering by sending message to the GGSN/PGW. The GGSN/PGW can pick the appropriate SGSN/MME to trigger the device according to the location info provided by the PCRF. The SGSN/MME may invoke Paging message to awake the MTC device. Even in DETACH status, the MTC device shall have to monitor certain Paging channels.
The PCRF shall store the location of MTC device in the SPR when MTC device detaches from network (or release all IP-CAN sessions).
The outline of the solution is as follows:

-
The MTC Server send trigger request to the PCRF, carrying the MTC device ID (or IP address) together with the APN used by the MTC service.

-
The PCRF retrieve from the SPR the location of the MTC device if it doesn’t know this information.

-
The PCRF selects the PGW/GGSN according to APN and then sends trigger request to the PGW/GGSN with the parameters including the location of the MTC device (RAI/TAI) and MTC device ID (or IP address).

-
The PGW/GGSN chooses the appropriate MME/SGSN based on the location info provided by the PCRF.
-
The PGW/GGSN sends trigger request to the SGSN/MME. The SGSN/MME then uses Paging mechanism to activate the MTC device. Even in DETACH status the UE shall keep on monitoring of the Paging message.

-
After success or failure of the MTC device triggering, the PGW/GGSN report the result to the PCRF and further on, to the MTC server

6.X.3
Impacts on existing nodes or functionality
PCRF:

· Notify location of MTC device during IP-CAN termination.

· Query location of MTC device when receiving trigger message from MTC server.

· Select GGSN/PGW using APN provided by MTC server.

· Forward trigger request to GGSN/PGW.

GGSN/PGW:

· Select SGSN/MME using RAI/TAI provided by PCRF.

· Forward trigger request to SGSN/MME.

SGSN/MME:

· Paging MTC device when receiving trigger request from GGSN/PGW.

6.X.4
Evaluation

<TBD>
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