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Abstract of the contribution: This contribution proposes that the DT function shall determine whether to use the PDP context / PDN connection or other delivery services when the DT function receives the device trigger request over MTCsp.
1. Introduction

In section 6.45, the DT function is described as a triggering mechanism implemented as a functional entity within the MTC-IWF. The DT function performs the selection of delivery service to deliver the device trigger request received from the MTC server over MTCsp. As described in the section 6.45.5, there are several delivery services that can be categorized into either the delivery over IP-based communication (as described in bullet a, b) or others (as described in bullet c, d, e). With regard to the former delivery service, even though the target UE has an existing PDP context / PDN connection, the DT function needs to determine whether to use it or not since there is the case that the delivery over the PDP context / PDN connection is not appropriate for the UE. This contribution proposes to the detail description on this DT function’s operation.
2. Discussion
Based on the section 6.45.5, it is defined that the DT function utilizes the existing / newly established PDP context / PDN connection to deliver the device trigger request to the UE using IP-based communications and the MTC server will be largely transparent to the delivery service mechanism selected by the DT function. However there is no detailed analysis and description about how the DT function decides whether to use the PDP context / PDN connection in the current section. Based on the online / offline discussion so far, we could identify the following cases where the DT function explicitly needs to make the decision.

When the DT function receives the device trigger request over MTCsp destined to the UE that has the PDP context / PDN connection, the DT function shall decide whether to use the existing PDP context / PDN connection (a) or to use other delivery services(c, d, e) based on different criteria. One criterion could be if the trigger request from the MTC server over MTCsp would result in a PDP context / PDN connection to the different APN from the existing PDP context / PDN connection. In such a case the DT function decides to use other delivery services(c, d, e) instead of the existing PDP context / PDN connection (a). In UMTS/GPRS, the DT function can initiate the establishment of a new PDP context / PDN connection and sends the trigger request using IP-based communication to the UE (b). If the device trigger request destined to the UE would result in the same APN as the existing PDP context / PDN connection, the DT function can use the existing PDP context / PDN connection.

Another criterion could be if the device trigger request from the MTC server over MTCsp contains particular information whether the trigger request message to the UE should be delivered over IP-based communication (a, b), or over other delivery services(c, d, e). The DT function can take this information into account when deciding which delivery service to use. As described in 6.45.4, when the DT function selects the delivery service, the DT function could use the capability information of the UE received from the HLR/HSS. The capability information would be mainly static information such as the type of delivery service supported by the UE. 
On the other hand, the MTC server would have other capability including the application status in the UE which is out of scope in 3GPP (e.g. as described in NOTE2 in section 5.8, an application in the UE only supports MO communication or an application in the UE is changed to dormant status that could not respond to the IP-based communication). Therefore the MTC server can also select whether to send the device trigger request to the UE over the MTCsp interface or over IP-based communication. The MTC server may select to send the device trigger request to the UE over MTCsp even though the IP address for the UE is available in the MTC server. In such case, it is not appropriate for the DT function to select IP based communication based on only information collected within the HPLMN internally.
Proposal: Since the PDP context / PDN connection can not necessarily be used for delivery of the device trigger request, the DT function shall determine whether to use the existing / newly established PDP context / PDN connection based on the APN and the indication from the MTC server over the MTCsp.
3. Conclusion
The following text is proposed as changes to TR 23.888.
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6.45
Solution – Device trigger gateway solution

6.45.1
Problem Solved / Gains Provided

See clause 5.8 
"Key Issue – MTC Device Trigger", 

clause 5.3 
"Key Issue – IP Addressing",

clause 5.11
"Key Issue - Decoupling MTC Server from 3GPP Architecture" and

clause 5.13 
"Key Issue - MTC Identifiers".

6.45.2
General

This solution shows how the key issue MTC Device Trigger can be solved with a control plane Device Trigger Gateway (DT-GW) function in the HPLMN that is flexible enough to transparently, from MTC Server/Application perspective, utilize different 3GPP services available within a particular PLMN for delivery of device trigger information from the 3GPP system to the UE while providing a single protocol for submission of the device trigger request from the MTC Server to the 3GPP system. The set of device trigger delivery services described in this solution are only for example purposes in order to show how the DT-GW solution can support any device trigger delivery service supported by the HPLMN.

A DT-GW function could be implemented as a standalone physical entity or a functional entity. At least one DT-GW function is deployed in a HPLMN that supports the MTC device trigger feature. The DT-GW function is deployed on the boundary between the HPLMN and the public Internet, Intranet or ISP. 

To align this solution with the architectural reference model for MTC, described in clause 4.3, the DT-GW function is implemented as a functional entity within the MTC-IWF, thus simply further referred to as the Device Trigger (DT) function.  The device trigger request is submitted by the MTC Server to the HPLMN of the subscribed device over the MTCsp reference point.
6.45.3
Submission of device trigger request from MTC Server to HPLMN

At any given point of time, there is at least one reachable MTC-IWF with DT function capability assigned for each subscribed MS/UE. The MTC-IWF terminates the MTCsp reference point which is used for submission of a device trigger request from an authorized MTC Server. 
The authorized MTC Server determines the IP address/ports for submitting device trigger request to a particular UE used for MTC over MTCsp through either local configuration in the MTC Server or DNS resolution as described in clause 6.46.4. Once the IP address/ports of the assigned MTC-IWF are known, the MTC Server submits a device trigger request to the assigned MTC-IWF encapsulated in an IP packet.
When a trigger indication is received from a submitting node, the DT function first authorizes the received request, making sure it originated from a trusted MTC Server and is targeted for a device for which the MTC Server is authorized to trigger. The set of authorized MTC Servers for device triggering of a particular UE used for MTC could be configured in the assigned MTC-IWF or in the subscription data for the UE in the HSS/HLR.
6.45.4
HPLMN internal handling of device triggers

The next step is for the DT function to determine the device trigger delivery service and route to utilize for delivery of the device trigger to the UE used for MTC.  This decision can be based on the one or more of the following criteria:

· current reachability information of the UE; and/or; 

· the possible device trigger delivery services supported by the HPLMN and, when roaming, VPLMN; and/or

· the UE’s device trigger delivery service capabilities; and/or 

· any MNO device trigger delivery policies; and/or

· information received from the MTC Server over MTCsp interface (e.g. indication to use IP-based communication or other delivery service like SMS).

The HLR/HSS is interrogated to gather UE reachability information.  The relational identity (e.g. MCC, MNC) of the HLR/HSS to interrogate can be abstracted or derived from the external identifier included in the device trigger request (e.g. as is done today based on MSISDN). The external identifier could be a hostname device identity or a 3GPP/EPS-level subscription identity (e.g. MSISDN or ICCID). After which, the DT function then interrogates the determined HLR/HSS using the C and/or Sh interface.
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Figure 6.45.4-1: MTC device trigger function  architecture with examples of possible DT delivery services 

The interrogated HLR/HSS returns the latest reachability information available in the HLR/HSS for the specified UE. Additionally, the HLR/HSS could return the device trigger delivery service capabilities of the UE. To influence the selection of delivery service by the DT function, the MTC server can provide corresponding information over the MTCsp interface.
Separately, for each UE with an assigned MTC-IWF, GGSN/P-GW reports the status of PDP/PDN connections (i.e. PDP/PDN connection establishment/disconnection and IP address changes) to the assigned MTC-IWF using the Radius/Diameter interface (as described in clause 16 of TS 29.061 [4]). 

MNO device trigger delivery policy information could be configured as part of the subscription data in the HLR/HSS, the MTC-IWF.

The DT function uses the gathered reachability, capabilities and MNO policy information to determine the most efficient and effective service and route to use for forwarding delivery of the device trigger indication to be delivered to the UE used for MTC.
To support the charging of device triggering, the DT function includes a CTF (Charging Trigger Function) in order to generate charging events based on the triggering indications sent by the MTC Server. To support this, an Rf reference point is defined between the MTC-IWF and the CDF entity.
6.45.5
Delivery of device trigger from HPLMN to UE

The device trigger delivery services described in this clause are for example purposes only in order to show how the DT-GW solution can support any device trigger delivery service supported by the HPLMN. Some possible examples of device trigger delivery services that could be supported are shown in Figure 6.45.4-1, for which the DT function reformats, as needed, and forwards the trigger indication to the appropriate:

a)
GGSN/P-GW for delivery over an already established PDP context / PDN connection;

b)
GGSN for delivery over a newly established PDP context (via a Network-Requested PDP Context Activation Procedure initiated by the DT function e.g. as described in clause 6.41);

c)
S-CSCF for delivery over SIP/IMS service;

d)
SMS-SC for delivery over SMS; or

e)
CBC for broadcast delivery over CBS (assumes location information available in trigger indication request or from other source in order to limit the broadcast area).

When a routable PDP context / PDN connection is pre-established in the UE used for MTC (as described in bullet a) or when the establishment of a new PDP context / PDN connection is initiated by the DT function (as described in bullet b), the DT function considers this connection as one of the delivery services to deliver the device trigger request to the UE using IP-based communications. If the trigger request from the MTC server over MTCsp would result in a PDP context / PDN connection to the different APN from the existing PDP context / PDN connection, the DT function uses other delivery services(c, d, e) instead of the existing PDP context / PDN connection (a). In UMTS/GPRS, the DT function can initiate the establishment of a new PDP context / PDN connection and the DT function sends the trigger request using IP-based communication to the UE (b). If the device trigger request destined to the UE would use the already existing PDP context / PDN connection, the DT function can use the existing PDP context / PDN connection to deliver the device trigger request to the UE (a).

If the device trigger request from the MTC server over the MTCsp interface contains message delivery related information (e.g. indication to use IP-based communication or other delivery service like SMS), the DT function takes into account this information in order to select either IP based communication or other delivery services.
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