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Abstract of the contribution: This contribution analyses the problems of the Offline MTC Device Triggering procedure regarding the ‘time’ aspect. The contribution proposes to introduce time limitations when the Offline Device Triggering procedure may be performed.
Introduction

Both the service requirements (stage 1) and the functional requirements (stage 2) categorize the device triggering in Online Device Triggering and Offline Device Triggering.  This paper focuses on the Offline Device Triggering functionality.  The decision about the proposal of this paper depends on the outcome of SA1#54 meeting where further details about the Offline state are expected to be specified. 
Discussion

The definition of “Offline MTC Device” is intended to be clarified firstly.  It is assumed that “Offline” state is equivalent to Deregistered state as specified in TS23.401.  Other terms used for the Offline/Deregistered MTC Devices are “detached” or “non-attached” MTC Devices as used by solutions described in TR23.888. All of the above mentioned terms are interchangeable and have the same meaning.  According to the current definition from SA1, the Offline Devices are not-attached but may monitor the broadcast or paging resources.  In this paper it is assumed that an Offline MTC Device is able to switch off its communication module in order to save energy and thus the radio resources are not permanently monitored.
There are several main aspects that has to be considered when functional requirements and solutions are specified for Offline Device Triggering:

· The location of the Offline MTC Devices (i.e. ‘location’ aspect).  The location of Offline/Deregistered MTC Devices is not known to the network, except for stationary or low mobility devices, whose information could be stored 1) in the network’s subscription repository (e.g. HLR/HSS) or 2) on the MTC User side. In the latter case the trigger indication from the MTC Server can include the location information.

· Radio transmission resources or mechanism for sending the trigger indication (i.e. ‘radio transmission’ aspect).  This aspect includes the transmission mechanism of the trigger indication over the mobile network to the MTC Device. There are 2 main candidate approaches for transmission of trigger indication: broadcasting and paging. Depending on these approaches, the trigger indication is transmitted either on the broadcast channel or on the paging channel.
· The time availability for performing Device Triggering (i.e. ‘time’ aspect).  This aspect includes the issue of when the Offline MTC Device monitors the radio resources and correspondingly when the network transmits the trigger indication.

This paper focuses on the aspect of time availability, with other words, when the Offline Devices Triggering is performed.  Below, the reason for introducing this aspect and its importance is elaborated. 
When an Offline MTC Device is polled/triggered by the MTC Server, the mobile network starts transmitting the trigger indication (e.g. either using broadcast or paging resources) to the MTC Device.  However, several essential questions could be posed: 

· How long does the network transmit the trigger indication?
· Shall the network immediately start transmitting the trigger indication?

· Can the network varify if the Offline MTC Device has received the trigger indication in order to stop the transmission?

As the transmission of trigger indication to the Offline Devices consumes resources in the network (both core network and radio access network), it could be necessary to limit the time for which the Offline Device Triggering procedure is performed. 

On the other hand, from the MTC Device side, the MTC Device would consume considerable energy to monitor the radio resources permanently.  In scenarios, where the MTC Device is triggered rarely (e.g. once per day), the question arises whether it is reasonable for the MTC Device to monitor the radio resources permanently.  It should be taken into account that MTC Devices could be battery driven and the battery life should be possibly long.  Thus, in order to save energy at the MTC Device, it is desirable to switch off the communication module of the MTC Device.  As a result, the monitoring of the radio resources is limited in the time.
To summarise the issues related to the ‘time’ aspect for Offline Device Triggering:

· From the network perspective, the transmission of trigger indication for long time to the Offline MTC Devices (or a whole MTC group) consumes resources in the core and radion access network.

· From the MTC Device perspective, the continuous monitoring of the radio resources for Offline Device Triggering consumes considerable energy and should be avoided especially for battery driven MTC devices.

Proposal

The following text is proposed to be added to TS 23.888.  The proposed text below can be considered as place holder and can be modified depending on the SA1#54 meeting outcome related to the Offline MTC Device definition.

Start of 1st change

6.xx
Solution – Scheduling of Offline Device Triggering 

6.xx.1
Problem solved / Gains Provided

Permanent monitoring by the UEs configured for MTC of the broadcast and paging resources causes increased power consumption in the UEs. The time duration to broadcast trigger indications to the Offline MTC Devices can hardly be estimated. 
See sub-clause 5.8 "Key Issue – MTC Device Trigger" and sub-clause 5.9 "Key Issue – Time Controlled".
6.xx.2
General
In order to overcome the issues described above, this paper proposes a general concept that the Offline Device Triggering procedure is applied with certain time limitation.  With other words it is possible to switch off the communication module for certain time periods in order to save energy within a certain time spans. Those time spans are periodically repeated.

One such solution would be the paging mechanism as known today.  However, due to the short period of paging occurrence (max. default value is 2,56 sec) this is still considered as “continuous” monitoring, e.g. compared to the 24 hours period of occurrence of the offline trigger indication.  One possible approach is to extend the maximum DRX cycle to be in the order of minutes or hours. 

Another approach is to transmit the offline trigger indication (via broadcasting or paging) within a certain time span (e.g. 2 minutes) and than with certain periodicity (e.g. once per hour). The time span and the periodicity are configurable in the MTC Device and in the network (PLMN). The MTC Device and the PLMN needs to have a synchronisation which can be achieved by a clock in the MTC devices and in the network or through the application level. With other words the Offline Device Triggering is performed within a certain time span/slot and with a certain periodicity. Both the time span and the periodicity are configurable depending on the MTC Application requirements and MTC device properties.

The configuration of the time limitation in the MTC Device and in PLMN can be performed via different ways, for example:
· -
Device management protocols like OMA-DM or OTA, or can be stored in the subscription data (ant thus pre-configured).
· -
The time limitation can be configured on the MTC Application level. For example the MTC Server sends the trigger indication in certain points of time. The MTC Device is aware about the time points and the MTC Application switches on the communication module at the certain time points to monitor for trigger indication. 

The approach of time limitation for Offline Device Triggering copes well with the “Time Controlled” MTC Feature.  The MTC Server can poll the MTC devices at different time points within the grant time period.

6.xx.3
Impacts on existing nodes or functionality

The device management protocols may need to be modified if the configuration of the Offline Triggering is performed dynamically via OMA-DM or SIM OTA. 
6.xx.4
Evaluation

Benefits:

· Power consumption in the UEs configured for MTC can be reduced;
· The transmission of the trigger indication from the network is optimized, thus, less radio resources are consumed.
Drawbacks:

-
The delay for triggering of the Offline UEs configured for MTC may be increased. 
End of 1st change
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