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Abstract of the contribution: It proposes further clarification and simplifications for the device trigger approach that reuses the NRPCA procedure. Following the progress of the last meeting a more general Device Trigger function is described instead of a specific server. The interaction with the MTC server considers the potential need for authorising device trigger requests. The use of private IPv4 addressing and the potential NAT issue are clarified by means of the application trigger. The interface between the Device Trigger function and the PS domain is simplified by using existing protocol means, which also reduces the solution from two to one alternative.
Beginning of changes

6.41
Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure

6.41.1
Problem Solved / Gains Provided

See clause 5.8 “Key Issue – MTC Device Trigger”.

6.41.2
General
This solution proposes to trigger the attached MTC Devices by reusing Network-Requested PDP Context Activation procedures. This solution supports the scenario where an MTC Device has a subscribed static IP address and the scenario where only dynamic IP address assignment for MTC Devices is supported. The MTC Device can obtain IP address dynamically during the subsequent PDP context activation procedure in case there is no subscribed static IP address. Dynamic address allocation may also be performed before initiating the NRPCA procedure, which is signalled with the MTC device like a static IP address.

Editor's Note: The device identifier format, e.g. FQDN is FFS.
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Figure 6.41.2-1: DT Function triggering network requested context activation
1) The MTC Server wants to communicate with the device, but has no sufficient information for being able to send data packets to the device. The MTC server sends a Device Trigger Request (including the MTC Device’s identifier and potentially an “Application Trigger Request” information as described in clause 6.40) to the Device Trigger (DT) Function. The DT Function authorises the request, e.g. by a 3-way-handshake or using a list of authorised MTC Servers. The IMSI is contained in the Device Trigger Request message. It may be contained in the device identifier or mapped from the device identifier based on local configuration of the DT Function.
2)
If there is no PDP/PDN connection established the DT Function starts triggering the MTC Device to establish a PDP context or a PDN connection. The DT Function selects the HLR/HSS based on the IMSI, and sends a Send Routing Info for GPRS (IMSI) message to the HLR/HSS (like a GGSN). The HLR/HSS returns the serving SGSN address for the MTC Device.
3)
The DT Function sends a PDU Notification Request (IMSI, APN, PDP address) message to the SGSN. The PDP address is set to zero or to a static IP address configured in the DT Function or the DT Function (behaving as an AAA server) may already allocate a dynamic IP address before sending the PDU Notification Request. The latter two options may limit the configuration to only one specific GGSN per APN. The APN is provided by the MTC Server in step 1 (e.g. as part of the device ID), or it is configured in the DT Function.
4)
The SGSN sends a Request PDP Context Activation (PDP Type, PDP Address, APN) message to request the device to activate the indicated PDP context.

5)
The device activates the PDP context as requested.

6)
The GGSN registers the MTC Device at the DT Function by AAA signalling as specified in TS 29.061, with providing the IMSI or a device ID, the APN and the IP address (i.e. the static IP address or the dynamic IP address that was allocated during the PDP context activation procedure).
7)
The DT Function may confirm with a Device Trigger Response to the MTC Server, which may include, for example, the IP address allocated to the MTC device.

8)
If the Device Trigger Request from the MTC Server included an Application Trigger Request then the Device Trigger Function sends the Application Trigger Request as user plane data to the MTC device.

9)
If the Device Trigger Request does not contain an Application Trigger Request the MTC Server sends an Application Trigger Request as user plane data when it receives the user plane information. The MTC Device sends some Application Trigger Response as user plane data to the MTC Server. This application level communication from the device enables traversing any NAT function that is potentially deployed at the PLMN boundary, e.g. if private IP addresses are assigned to the MTC Devices.
The information flow is shown with an SGSN/GGSN also because it bases largely on existing functionality that is specified for Gn SGSNs. The approach can be used similarly for S4 SGSNs or MMEs together with S-GW/P-GW, e.g. to trigger the establishment of connectivity using another specific PDN connection in parallel to the default PDN connection.




1) 
2) 
3) 
NOTE 3:
For IPv6 it is assumed that the MTC Device relies on DHCPv6 for stateful address allocation.





1) 
2) 
3) 
4) 
5) 


Editor's Note: The alternative with using dynamic address allocation needs to solve issues addressed in TR 23.976. The solution with using static IP address allocation needs to detail how static address allocation is performed as it has been removed from 23.060 and 23.401.
6.41.3
Impacts on existing nodes or functionality

Impacts on the Network-Requested PDP Context Activation procedure:

· 
· SGSN and UE may need to support dynamical IP address allocation for NRPCA, unless the Device trigger function allocates an IP address at the start of the procedure;
· 
6.41.4
Evaluation

End of changes














































5. Device initiates PDP activation





NAT





DT


Function





1. Device Trigger Request





6. Registration








4. Request PDP


context activation





3. PDU Notification Request





2. Send Routeing Info for GPRS





8. Application Trigger Request





Device





MTC 





SGSN














GGSN





HLR/HSS





MTC


Server





Registration




















Device initiates PDP activation

















Network initiates PDP activation














Connectivity Request













































































































































































7. Device Trigger Response





9. Application Trigger (Request/)Response





Request Device’s infor





Request Device’s IP





6





7





8





5





4





3





2





1





Device





MTC 





SGSN





GGSN





HSS





Server





AAA 





MTC Server





MTCsp





MTCsp





Registration





Device initiates PDP activation





Network initiates PDP activation





Connectivity Request





Request Device’s infor





Request Device’s IP





6





7





8





5





4





3





2





1





Device





MTC 





SGSN





GGSN





HSS





Server





AAA 





MTC Server








3GPP

SA WG2 TD


