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1. Introduction

One of the issues identified for offline device triggering is whether such feature should be possible to fixed devices only or whether such feature should also be allowed for mobile devices.  In the latter case it is unclear how location management should be carried out since a detached device does not dynamically provide location information to the network.

This paper discusses the issues with offline device triggering and location management.
2. Detached device triggering
According to current standards procedures an offline device does not provide any location information to the 3GPP core network.  The MME/SGSN knows the location on per Tracking Area or Routeing Area identity granularity when the device is in ECM-IDLE or IDLE (PMM-IDLE) state, respectively.  In addition the MME/SGSN knows the location of the device on per cell id granularity when the device is in ECM-CONNECTED or READY/PMM-CONNECTED state.  It is also important to note that an offline device (i.e. a device in PMM-DETACHED or EMM-DEREGISTERED stage for UTRAN and E-UTRAN, respectively) is not aware of its location unless the device registers with a cell.  

Based on the aforementioned procedures the location of a detached device would not be known to either the device or the core network unless such device re-attaches to the network to report its location.  
Given also the high amount of MTC devices that are expected to utilise the core network steps should be carried out to avoid unnecessary signaling between the device and the network.  Therefore, location reporting by a detached MTC device should be manageable in order to reduce the signaling required between the MTC device and the network

Location management by a detached device
One question that arises based on the procedures stated above is how a detached device reports its location to the network. 
One option is to configure such devices to attach to the network at specified intervals and report its location. A second option is to support mobility by configuring the MTC device to perform a location update (RAU or TAU) when the device changes the location area. In this option the device would remain offline and if the device detects a new cell in a new location area (different from the location area of the last cell), then the MTC device attaches, performs location update, and then detaches. In order to detect a new location area the device would need to be in a semi-offline state by monitoring the paging or broadcast information for new location areas.  Such device would also need to indicate to the network that it operates in a semi-offline mode so as to the network to carry out the appropriate procedures during paging. The HSS/HLR would need to maintain the information regarding the last MME/SGSN that served such offline device. 
For both cases synchronization between the network and the device needs to be addressed in order to avoid cases where a detached device has moved location that the network is not aware of.  In such a case, paging of such device would not be possible until the device attaches and provides its location.  Furthermore, given that the main advantage of detached MTC devices is battery conservation, constant monitoring of the broadcast and/or paging channel would limit the battery life of such devices.  Therefore, location management by detached devices would offer more advantages in low mobility cases where it is expected that the MTC device would remain in a fixed location for a longer period of time.

Location management by MTC server and/or 3GPP core network operator (without involving MTC device)
If location management to be carried out by the MTC server it would be the responsibility of the MTC server to provide location information to the 3GPP core network.  The MTC server would provide the location when triggering the device via the MTCsp interface.  Based on the location information reported the 3GPP core network would be able to adequately page the correct cell to trigger the detached device. 
If location management is carried out by the 3GPP core network operator the location of the detached device must be pre-configured at the operator (either MME/SGSN or HSS). 
For both cases location management by the MTC server and/or 3GPP core network would be effective if the MTC device has a fixed or known location.  
3. Conclusion

For mobility to be supported for offline devices potential solutions are to configure MTC device to report location at specified intervals, or introduce new functionality for the detached MTC device to detect for new location and report accordingly.  However, such option would offer more advantages if the MTC device is not constantly moving in order to avoid constant monitoring for triggering indication from the network at the cost of increased battery life.  It is also important to note that location management by MTC devices would introduce new requirements on the UE as well as the core network.
If it is preferred to have a simpler solution for detached devices an approach is to assume that a detached device will have a fixed/known location.  Such location can either be known by the 3GPP operator (e.g. stored in the HSS) or provided by the M2M operator when triggering the device (based on the procedure defined in this paper).  This approach would not introduce new requirements to either the UE or the 3GPP CN nodes. 
To conclude the most effective option that would offer limited impacts to the UE and the 3GPP core network is to agree that triggering for detached devices should be limited to the cases where the MTC device has a fixed location and/or limited mobility.

It is proposed to include the following addition within TR 23.888 v1.10
*******************START OF CHANGE***************************

5.8
Key Issue - MTC Device Trigger

5.8.1
Use case description

For many M2M applications there may be an interest to have poll model for communications between MTC devices and the MTC Server. This may be because the MTC User wants to be in control of communication from MTC Devices, and does not allow MTC Devices to randomly access the MTC Server. Also for applications where normally the MTC Devices initiate communications, there may occasionally be a need for the MTC Server to poll data from MTC devices.

For MTC Devices that are not continuously attached to the network or that have no always-on PDP/PDN connection it is beneficial to trigger MTC Devices to attach and/or establish a PDP/PDN connection based on a trigger indication from the MTC server. It is important that it can be guaranteed to the MTC User that  MTC Devices can only be triggered to attach and/or establish a PDP/PDN connection  by authorized MTC Servers.
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).
-
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.
-
The network shall be able to send trigger indications to detached devices that have fixed locations, or the mobility of the device is known within a specific Tracking/Routeing Area
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.

-
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 (i.e. attachment and PDP context/PDN connection states) of the targeted MTC device.
NOTE 2:
This interface does not preclude an MTC server from interrogating/monitoring the network for the current reachability state of a MTC device.

NOTE 3:
This interface does not preclude an MTC server from submitting an SMS directly to an SMS-SC to attempt to trigger a MTC device.

5.8.3
Evaluation

*******************END OF CHANGE***************************

3GPP

SA WG2 TD


