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Abstract of the contribution: This P-CR discusses the existing functionalities for reduce power consumption and device triggering and possible use of these functionalities for MTC devices. The P-CR proposes also text to be added to TR 23.888.
Introduction

In the MTC Requirements specification TS 22.368 v1.1.1 in clause “7.2.15 Location Specific Trigger” the following requirements are defined:
For the Location Specific Trigger MTC Feature:

-
It shall be possible for the network to trigger MTC Devices based on area information provided to the network operator.

-
It shall be possible to trigger the MTC Device when mobility management frequency is reduced on the MTC Device.

-
It shall be possible to trigger the MTC Device when it is not attached to the network
Related to device trigger is also the requirement in clause “7.2.13 Extra Low Power Consumption” which states:

The MTC Feature Extra Low Power Consumption will result in improving the ability of the system to efficiently service MTC applications that require extra low power consumption. 

For the Extra Low Power Consumption MTC Feature:

· It shall be possible for the network operator to configure MTC devices into Extra Low Power Consumption mode.
Looking into the states that an existing UE (Device) can have and which network reachability exists in these states are as follows:

1) UE in power-off. 
Core Network does not have any knowledge of the MTC Device.
The UE has to be powered-on and perform attach to make core network location aware of the MTC Device.
Power-on is functionality in the MTC Device on application level and not handled by 3GPP.
2) UE in detached state.
In detached state the core network has no location knowledge of the MTC Device.
The MTC Device is not reachable via cell broadcast, paging or SMS.
The MTC Device has to perform an attach procedure and PDP context activation before it can receive any data.
3) UE is in attached and idle state but no activated PDP Context (only relevant for 2G/3G)
In this state the UE location is known by the core network on RA level and UE context exists in SGSN. SGSN is also registered in the HLR/HSS.  
The UE has no IP address and can not be paged via a down link data packet on the Gi interface.
The UE can in this state be reached via cell broadcast, paging, SMS or CS voice call. Using CS voice call to trigger the UE to activated PDP context requires functionality on the application level and is not handled by 3GPP. Triggering PDP context activation by SMS is used in MMS and defined by OMA.
If the data to be sent to the MTC device is small it can be sufficient to only use the SMS to transfer the data and no activation of PDP Context is needed.
4) UE in attached and idle state with activated PDP/PDN context.
In this state the UE has an IP address and location is known in the core network on RA and/or TA level. The UE can be paged via down link data on the Gi or SGi interfaces using the UE’s IP address.
In case 1 and 2 above the UE have to attach before it can be reached from the network and in the attach procedure the CN gets knowledge of the UE location on TA or RA level.
In case 3 and 4 above a solution to reduce the MTC Device power consumption would be to lengthen the paging intervals. Existing paging interval is optimized for CS voice call. If there is no or limited real time requirements a delayed paging response from the MTC Device would not be a problem. Using this solution would also solve the problem to keep the MTC Device location known in the CN as normal idle mode mobility procedures (RAU and TAU) are used. If the UE’s are of fixed or limited mobility type signalling and power consumption can also be reduced by increasing the periodic RAU/TAU interval.
Proposal
It is proposed to update the TR 23.888 with the below text.

Start of the first 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.
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.
-
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: 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.

5.8.3
Solutions
5.8.3.1
Solution 1: Triggering of non-attached MTC Devices based on location information provided by MTC User

With non-attached MTC Devices, the network has no knowledge of the location of the MTC Device. However, in many cases the MTC User does have knowledge about the location of the MTC Device. In these cases the MTC User can provide the PLMN with information on the location of the MTC Device. Based on that information the PLMN can then broadcast a trigger message in a relevant cell or group of cells. The MTC Device, while not attached, will still listen to the broadcast channel of the PLMN.

A possible solution to broadcast the triggers may be by using the Cell Broadcast Service (CBS) as specified in 3GPP TS 23.041. A Cell Broadcast Center (CBC) is under control of a mobile network operator and connected to the radio network i.e. to the BSCs in case of GSM and to the RNCs in case of UMTS. Connected to a CBC are one or more Cell Broadcast Entities (CBEs) which may originate CBS messages. A mobile network operator may make available the interface on the CBC to trusted 3rd parties to interconnect their CBE to the CBC of the mobile network operator. The MTC Devices are programmed to monitor a preset CB channel(s), even when they are not attached to the network, and have assigned a Unique Paging Identity (UPID). This way the MTC Server of the 3rd party is able to send CBS messages, including one or more UPIDs, to its MTC Devices in certain areas based on location information available in the MTC Server.
5.8.3.x
Solution x: Triggering of attached MTC Devices
To reduce power consumption and at the same time have the MTC device reachable from the network a solution would be to increase the time interval the MTC Device listens to paging signalling from the network.
5.8.4
Evaluation

End of the first change

Start of the second change

5.x
Key Issue – Extra Low Power Consumption
5.x.1 
Use case description

MTC devices can be used in locations with limited power availability or in M2M applications which shall handle situations with long power outage and at the same time be reachable from the network. This will put requirements on the MTC Device to have extra low power consumption in idle state. Example of use cases which needs low power consumption can be:
· Alarm systems in remote areas which shall be operational in situations of power outage.
· Tracking of goods e.g. containers
· Long time parked vehicles

· …
5.x.2
Required Functionality

The following requirements can be derived from the Extra Low Power Consumption feature requirements specified in 3GPP TS 22.368 [2]:
-
It shall be possible to configure an increased paging cycle length to reduce the number of times the MTC device listens to paging and thereby reduce the power consumption. 

-
It shall be possible to configure the periodic RAU/TAU intervals to reduce the number of times the MTC Device needs to signal to the RAN in idle mode and thereby reduce the power consumption.
5.x.3
Solutions
5.x.3.1
Solution 1: Increased time intervals for paging and periodic updates
To reduce power consumption for an attached MTC Device a solution would be to increase the time interval the MTC Device listens to paging from the network. In some MTC scenarios it should also be possible to increase the periodic RAU/TAU interval to reduce the power consumption even further. 
5.x.4
Evaluation

End of the second change
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