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Abstract of the contribution: This contribution proposes a solution for scalable triggering of multiple MTC devices.
1. Introduction

An MTC application may wish to trigger multiple MTC devices simultaneously e.g. in order to obtain application-specific data reports from multiple devices. For that purpose the MTC application can send an application command to the MTC server and a list of the device IDs to which the command should be delivered.  The MTC server should trigger all MTC Devices corresponding to the list of device IDs.

In section 5.8.2 of TR23.888 there is a requirement for the scalable transmission of trigger request to multiple MTC Devices in the PLMN and on the interface between the PLMN and the MTC server:
-
The trigger mechanism shall be able to provide a scalable transmission of trigger request and trigger response messages for multiple MTC Devices in the PLMN and on the interfaces to the MTC Server.
2. Discussion

The MTC application can address the MTC devices using a device specific ID and the format of the application message/command to the MTC Server could be an SMS or some application specific format. The MTC server sends the trigger request to the MTC IWF (aka DT-GW) over the MTCsp interface (or in case of SMS over the MTCsms interface to the SM-SC entity).

As mentioned in the Introduction section, some MT applications may wish to trigger multiple MTC devices simultaneously in order to gather information and decide next actions. The API between the MTC application and the MTC server may provide a capability to the delivery to the MTC server an application message/command and a list of MTC Devices to which the command should be sent.  Then the MTC server generates a trigger request to the MTC Devices. In order to optimize the signalling on the way between the MTC server and the MTC Device in case of triggering of multiple MTC devices, a requirement was agreed as mentioned above in the Introduction section.

This paper proposes a solution to allow the aggregated device triggering in the PLMN and on the interface between the MTC server and the PLMN. For that purpose the MTC Server may aggregate the triggering to multiple MTC Devices in a single trigger request message containing multiple target device IDs. The aggregated trigger request message is sent on the MTCsp interface to the MTC IWF.
Further signalling optimization can be achieved in the distribution of the aggregated trigger request message with multiple device IDs in the PLMN. For this purpose the interfaces between the MTC IWF and other core network entities as listed below can be enhanced:

· in case that paging is used for device triggering, the interface between the MTC IWF and the MME/SGSN can be enhanced to carry a single aggregate trigger request with multiple device IDs; or
· in case that broadcasting service, e.g. CBS, is used device triggering, the interface between the MTC IWF and the CBC can be enhanced to carry a single aggregate trigger request with multiple device IDs. 
A further optimization can be possible if the MME supports aggregation of Paging messages to common eNBs or RNCs. The aggregated paging would be scalable way to reduce the resources over the interfaces between the core network and the RAN. 
3. Conclusion
The following text is proposed to be adopted in TR 23.888.
Start of 1st change

5.8.2
Required Functionality

The following functionality is required to trigger MTC Devices:

-
The PLMN shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC server.

-
The network shall provide a mechanism such that the MTC Device can only receive trigger indications from authorized MTC Servers.

-
Upon receiving a trigger indication from a source that is not an authorised MTC Server, the network shall be able to provide the details of the source (e.g. address) to the MTC User. 

-
The network shall provide a mechanism to the MTC User to provide a set of authorized MTC Server(s).
-
The trigger mechanism shall be able to provide a scalable transmission of trigger request and trigger response messages for multiple MTC Devices in the PLMN and on the interfaces to the MTC Server.

-
The main characteristic of the device trigger feature is the control plane interaction between the MTC Server and the 3GPP system that initiates all necessary functions or procedures within the 3GPP system and towards the MTC Server to enable the MTC Server to send user plane data towards the MTC Device. Any triggering activity on MTC application level, which results in traffic being transferred by the 3GPP system transparently as user plane data, is not considered as device trigger (feature).

-
A MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server when receiving the trigger indication. Possible options are:

-
Receiving trigger indication in detached state and establish communication.

-
Receiving trigger indication in attached state and the MTC device has no PDP/PDN connection.

-
Receiving trigger indication in attached state and the MTC device has a PDP/PDN connection.

NOTE 1:
There are currently available solutions to trigger MTC Devices (e.g. unanswered CS call attempts, sending an SMS). However, these have disadvantage when used at a large scale (e.g. they are based on MSISDNs), and work only for attached MTC Devices. This key issue will investigate possible improvements over the currently available means for triggering.

NOTE 2:
In reference to the three sub-bullets above (beginning with “Receiving trigger indication in…”), the trigger indication denotes a control plane indication specific to the MTC Device Trigger feature, including the case of the MTC device having a PDP/PDN connection. Reasons for recurring to device triggering in the latter case are e.g. when the MTC Server does not know the IP address assigned to the MTC Device, or when the MTC device does not respond after using MT IP communication e.g. due to network problems or that the IP address has become obsolete, or when the MTC device is not user plane reachable by a MTC Server over the currently established PDP/PDN connections, or because of other reasons where user plane communication needs to be initiated from the MTC device side.

-
A HPLMN supporting the MTC device trigger feature shall provide an interface for reception of a trigger indication into the PLMN in order to be delivered by the network to the addressed MTC device. This interface:

-
shall be globally consistent (i.e. the same) across PLMNs supporting the MTC device trigger feature.
-
shall not require the MTC server to have prior knowledge of the current reachability state (e.g. attachment and PDP context/PDN connection states) of the targeted MTC device.
-
shall be possible to provide multiple identifiers of target MTC devices.
NOTE 3:
This interface does not preclude an MTC server from interrogating/monitoring the network for the current reachability state of a MTC device.

NOTE 4:
For backwards compatibility reasons, this interface does not preclude a MTC server from using a pre-existing interface (e.g. submitting an SMS-based trigger indication directly to an SMS-SC).  However, the intention would be for MTC service providers to migrate towards utilizing this new interface for device triggering.
-
If the network is not able to trigger the MTC Device, e.g. due to network congestion, the network may report the trigger failure to the MTC server.

Editor’s note: It is FFS that the network always needs to report the trigger failure to the MTC server for all the MTC device trigger solutions.

-
In the triggering request to the PLMN the MTC Server shall use an identifier to indicate the MTC Device that is required to be triggered. The identifier used:

- can be a new identifier; or

- can be an existing identifier such as an IMSI.
NOTE 5:
The identifier used by the MTC User in the triggering request to the MTC Server can be a different identifier than the one used by the MTC Server in the triggering request to the PLMN. The identifier used by the MTC User is out of scope of 3GPP standardisation and may e.g. be an application specific identifier.
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6.XX
Solution – Device Triggering for multiple MTC devices

6.XX.1
Problem Solved / Gains Provided

The solution aims to solve the problem of scalable triggering of multiple devices in the PLMN and on the interfaces to the MTC Server. See sub-clause 5.8 "Key Issue – MTC Device Trigger".
6.XX.2
General

This solution describes how to achieve a scalable signalling between the MTC server and the UEs configured for MTC when the Device Triggering is initiated for multiple UEs simultaneously. The solution is based on aggregation of application triggers in a single trigger request message containing multiple target device IDs and the trigger command. The aggregated trigger request message is generated in the MTC server and sent to the MTC IWF over the MTCsp interface. The solution proposed in this section is based on the concept of “Device trigger gateway solution” described in section 6.45.
It is implementation specific how the MTC server does generate the aggregated trigger request message. For example the API between the MTC application and the MTC server may provide an application command and a list of target device IDs to which the command should be delivered.
Editor’s Note: The maximum number of the target device IDs contained in the aggregated trigger request message is FFS. It could be based on negotiation between the MTC IWF and MTC server or statically configured for the MTCsp interface.
Optionally the interfaces between the MTC IWF and other core network entities may be enhanced to support the processing of aggregated trigger request message:

-
in case that paging is used for device triggering, the interface between the MTC IWF and the MME/SGSN can be enhanced to carry the aggregated trigger request message; or

-
in case that broadcasting service, e.g. CBS, is used for transmission of trigger request, the interface between the MTC IWF and the CBC can be enhanced to carry the aggregated trigger request message.
The proposed solution can be applied for both online and offline device triggering.

A rough description of the solution is given below in Fig. 6.XX.2-1 based on the assumption that paging is used for device triggering.
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Figure 6.XX.2-1: Multiple MTC device trigger using paging
The list below describes the steps from Fig. 6.XX.2-1:
1) The MTC server creates an aggregated trigger request message that contains an application trigger command and a list of multiple UE IDs of the target UEs configured for MTC. The MTC server sends the aggregated trigger request message to the MTC IWF over the MTCsp interface;
2) The MTC IWF may verify the list of UE IDs. If needed, the MTC IWF may request from the HLR/HSS the location of the UEs configured for MTC corresponding to the list of UE IDs included in the aggregated trigger request message;
3) The MME/SGSN parses the list of UE IDs included in the aggregated request message. If the some of the target UEs are located in the same Routing Area or Tracking Area (RA/TA), a further optimization is possible. The MME may generate and send a single aggregated paging request message to the eNBs/RNCs of the common RA/TA including a list of the UE IDs that should be triggered;
4) If the S1-MME or Iu-ps interface are enhanced to support aggregated Paging message, the MME/SGSN sends an aggregated Paging message containing a list of UE IDs to the eNBs/RNCs of the common RA/TA;
5) The eNB/RNC initiates an RRC paging procedure to the target UEs;
Editor’s Note: it is FFS whether further optimizations of the RRC paging mechanism for multiple devices is needed.
6) The UEs configured for MTC respond with Service request upon receiving the paging message. 
The example in Fig. 6.XX.2-1 shows possible extensions to the PLMN interfaces involved in the device triggering solution over the MTC IWF and when paging is applied. The solution however can be applied to other interfaces when different device triggering solutions are deployed.
6.XX.3
Impacts on existing nodes or functionality
The solution proposed in this sub-clause of aggregated trigger message including a list of UE IDs can be applied to different interfaces in the PLMN involved in the device triggering feature. The corresponding nodes terminating those involved interfaces should be extended to 1) generate an aggregated message including multiple UE IDs or 2) parse the list of UE IDs into a single process for each UE. 

The list below shows which interfaces could be possibly enhanced:
-
MTCsp; or
-
MTCsms; or
-
Gn / Gs / SGs; or
-
Iups / S1-MME.
6.XX.4
Evaluation

Benefits:

· Scalable transmission of device trigger requests to the UEs configured for MTC.

Drawbacks:

-
Modifications to some existing interfaces are needed.
End of 2nd change
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