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1. Background

According to Section 7.1.2 of 3GPP TS 22.368, Common Service Requirements on MTC device triggering, the following requirements are to be supported:

-
The network 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 shall establish communication with the MTC Server when receiving the trigger indication. Possible options may include:

-
Receiving trigger indication when the MTC Device is offline.

-
Receiving trigger indication when the MTC Device is online, but has no data connection established.

-
Receiving trigger indication when the MTC Device is online and has a data connection established.

NOTE:
Online means the MTC Device is attached to the network for MT signalling or user plane data. When the MTC Device is offline (i.e. detached) the MTC Device can listen to trigger indications on e.g. a broadcast or paging channel.

3GPP TR 23.888 contains one solution for triggering detached devices using the Cell Broadcast Service as specified in TS 23.041 (see clause 6.6 in TR 23.888).  This discussion paper presents additional options on the support of the functionality of triggering a detached device using either the broadcast channel or the paging channel. The impact on the UE and on the network is presented.

2. Discussion

2.1 Solution 1 – Trigger indication using the broadcast channel

This solution allows the network to trigger a detached device via the Broadcast channel. Specific information for these devices can be broadcast over a new “triggering SIB.”  The new triggering SIB could be defined as a periodic SIB with a very long period, in which case the UE can go into sleep when that SIB is not scheduled to be sent. Optionally an existing SIB could be re-used to include such information. 

Some network operators might want to implement this functionality as an option for the network. In that case, the network should broadcast the support/availability of the feature in Broadcast channel. 

Therefore, the information to be added in the new triggering SIB could include:

· Identification of the devices that need to be triggered. This could identified via the UE identity (e.g., IMSI) or via a newly defined “MTC Device Identity”

· (optional) Identification of a group of devices that need to be triggered. This could be all the devices in the cell (for example, based on pre-configured location information for fixed MTC devices) or a subset of devices in the cell, i.e, a group. A device could belong to one or more groups.

· Information regarding whether or not the cell supports the functionality of “triggering while detached.”

The device may also communicate to the network whether or not it supports this functionality. This will require a new indicator. 

An exemplary procedure would be as follows:

1) A node in the Core Network receives a trigger request from the MTC server. This node could be, e.g., the GGSN/P-GW, the PCRF, or the HSS. 

2) The information coming from the MTC server will carry a form of device identification or group identification that will allow the Core Network nodes to locate the RAN nodes (cell or group of cells) where the MTC device(s) is(are) located. The location information may be:

a. Pre-configured in the HLR/HSS or in the SGSN/MME, or

b. Part of the UE subscription, or

c. The last known location of the device, or

d. Included in the request received from the MTC server 

3) The Broadcast channel information in the given cell(s) is modified with the device identification or group identification 

4) The triggered devices attach to the 3GPP network
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Figure 1 – Triggering Detached Devices via Broadcast Channel

Impacts of Solution 1:

New UE requirements: 

· The UE must notify the network that it supports this functionality.

· The UE must listen to the broadcast channel while detached.

· (optional) In order to optimize battery consumption, the UE may go into sleep mode when the “triggering SIB” is not scheduled to be transmitted.

· (optional) Once the UE identifies that it changed location area, the UE must perform a Location Update. This is only needed in case the UE location is not pre-configured/known. 

· The UE must perform attach procedure when triggered via the broadcast channel.

New network requirements:

· The network must be able to receive a trigger request from the MTC server.

· The network must be able to determine the UE location information even when the UE is detached (this could be a cell, a group of cells or a location/tracking area).

· The Broadcast channel must include a new “triggering SIB” (or this information could be included in existing SIBs)

· The network must be able to update the broadcast channel in order to include information related to a UE or a group of UEs in the new “triggering SIB” 

· (optional) The network must notify the UE that it supports this functionality. 

 2.2 Solution 2 – Trigger indication using the paging channel

In general, when the device is detached from the network, the device is unreachable since the location information is not known to the network and therefore the network cannot page the device. In order for the network to be able to page a detached device, the location information must be known. Therefore, at least one of the following is needed:

· The location information may be pre-configured in the HLR/HSS or in the SGSN/MME, or 

· The location information may be part of the UE subscription, or 

· The location information may be the last known location of the device, or

· The request received from the MTC server may include the location information. 

In order to optimize battery consumption, the device can apply a specific DRX cycle when detached from the network. This DRX cycle could be much longer than the ones defined today. This new DRX cycle, along with any associated new DRX parameters, can be determined by the device and communicated to the network, or determined by the network and communicated to the device.  As an example, the device can include this specific DRX related information in the Detach Request message. An alternative solution would be that the device signals this information during Tracking/Routing/Location Area Update procedures as new DRX information to be applied when the device detaches from the network. 

Once both the network and the device have the DRX related information, the network can use the new DRX parameters in order to signal the triggering information using the Paging channel. The classic GSM Paging messages as well as the RRC Paging messages (in case the access network is (E)UTRAN) can then be used for this.

Some network operators might want to implement this functionality as an option for the network. In that case, the network can either broadcast the support of the feature in the broadcast channel, or communicate it to the device during the first registration procedure (i.e., Attach or Tracking/Routing/Location Update).

The device may also communicate to the network whether or not it supports “paging while detached” functionality.

Impacts of Solution 2:

New UE requirements: 

· The UE must listen to the paging channel while detached. New DRX cycles may be defined. 

· The UE must perform attach procedure when paged.

· The UE and the network must coordinate DRX information.

· The UE must notify the network that it supports this functionality.

New network requirements:

· The network must be able to receive a trigger request from the MTC server.

· The network must be able to determine the UE location information even when the UE is detached (this could be a cell, a group of cells or a location/tracking area).

· The network must be able to page the UE even when the UE is detached.

· The UE and the network must coordinate DRX information.

· (optional) The network must notify the UE that it supports this functionality.  
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