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Abstract of the contribution: Three scenarios have been defined for MTC device triggering by TS 22.368: Triggering the non-attached device, triggering the attached but has no data connection established device, triggering the attached and has data connection established device. The solution for triggering the attached and has data connection established device is the existing GGSN’s function with little issues to be clarified. There are currently available solutions to trigger MTC Devices (e.g. sending an SMS). However, the solution is inefficient, and consumes large network resource. Besides, it have disadvantage that based on MSISDN. The contribute approach will overcome the disadvantages of the currently available means for triggering.
Beginning of changes

6.y
Solution – Triggering attached without PDP MTC device

6.y.1
Problem Solved / Gains Provided

See clause 5.8 “Key Issue – MTC Device Trigger”. Specifically it is for triggering an MTC device that is attached, but has no PDP active.
6.y.2
General

[image: image1]
Figure 6.y.2 - 1: Triggering attached without PDP MTC Device 

In the “Attached without PDP MTC Device triggering approach”, the network provides added value by supporting triggering attached without PDP MTC devices. 
1. The MTC server queries the device’s IP from the dedicated DNS server when the MTC server wants to send data to the MTC device. The DNS server can be a DNS frontend of the AAA server. The Device’s PDN specific ID (e.g., FQDN), an IMEI, an MSISDN or an IMSI of the device is contained in the query message.
2. If the MTC device has an active PDP connection and therefore an assigned IP address the DNS part of the AAA server can immediately reply with step 8. If the MTC device has no IP address the AAA server requests information for the IMSI from the HSS to request device’s information including device attached SGSN address, and device’s IP address if has been subscribed. The AAA server can directly be used to map the PDN specific ID from query message to PLMN internal IMSI if no IMSI is used by the MTC server.
3. The AAA server selects a GGSN based on the device’s information, e.g., the AAA server selects the GGSN based on the APN, or the IDs of the device (e.g., the relationship between the APN, or IDs of devices and the GGSN address is configured in the AAA server). The AAA server sends connectivity request message (IMSI, APN, IP address, SGSN address) to the selected GGSN. The IP can be set to 0 if no valid IP address is obtained. 
4. The GGSN initiates Network-Requested PDP Context Activation procedure after receiving the request message from step3. The GGSN sends PDU Notification request (IMSI, APN, IP address) message to the SGSN. The GGSN selects the SGSN which is received from step 3.
5. The SGSN sends Request PDP Context Activation (APN, IP address) to the MTC device.
6. The PDP context is activated with the PDP Context Activation procedure initiated by the MTC device, and the IP address is assigned to the device during the procedure. 
7. The GGSN registers the MTC device’s IP address with the IMSI, MSISDN, PDN specific ID (provided by MTC device in PCO) or the IMEI to the AAA server, as specified in TS 29.061[x], during the PDP Context Activation procedure. MSISDN and IMSI are authenticated by the PLMN. The IMEI can be authenticated by the PLMN when the feature of binding an IMEI to an IMSI is available. The PDN specific ID (from PCO) needs to be authenticated by the AAA server by configuring a binding between that ID and the IMSI.
8. The AAA server notifies the IP address with the ID of device to the MTC server. 
6.y.3
Impacts on existing nodes or functionality

6.y.4
Evaluation
This approach for triggering attached MTC device that have no PDP context has a low impact on the existing system as reuse existing interfaces between the AAA server and GGSN/PGW, HLR/HSS. 

In summary the approach provides the following added value:

· Triggers attached MTC devices that have no PDP context support no always on bearer/PDP kept for each device
· Support for various MTC Device identities, and not just limited by the MSISDN
· Support triggering device without using existing SMS mechanism
· Avoid the delay and low reliability of SMS
· Avoid the SS7 signalling consumed by SMS especially in roaming case
· Support enhanced network request PDP Context activate procedure with the following advantages:
· Avoid assigning static IP for each device
· Avoid configuring the mapping relationship between the IMSI and static IP in GGSN
End of changes
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