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Abstract:

The impact on existing nodes and functionality for Solution 6.6 - Triggering of non-attached MTC Devices based on location information provided by MTC User is added. It is argued that by re-using existing CBC functionality, the impact can be kept low. 
Discussion:

In SA1 there has recently been a discussion on whether to support triggering of offline (detached) MTC devices. While there has been a considerable amount of support for such a requirement (see S1-111371), there has not been a consensus whether to add this requirement or not. 

We feel that if SA2 can show that a solution for such a requirement can be standardized with a relatively low impact on existing nodes and functionality, we can help this discussion move forward. 
Solution 6.6 (Triggering of non-attached MTC Devices based on location information provided by MTC User) presents a method in which the Cell Broadcast System (CBS) is used for triggering MTC Devices on request of the MTC User. In order to do so, the MTC-IFW is used as an interworking/gateway function between the CBC and the MTC Server. The advantage of this solution is that the impact on existing functionality is very low: The CBS can be used as is (23.041) and the only changes required on the network side are on the MTC-IFW.  

In order for this solution to support triggering of offline (detached) MTC Devices, the UE should listen to the Cell Broadcast Channel even when not attached. We feel that this is a reasonable assumption, especially since the times when detached equalled power off are long gone. For both MTC Devices as well as non-MTC Devices (such as tablets), there are many cases imaginable where they may be detached from the network but still powered-on.  
In this document we add further clarification to Solution 6.6 and provide an accompanying evaluation section.

Proposed changes

---- FIRST CHANGE ----

Solution - Triggering of non-attached MTC Devices based on location information provided by MTC User

6.6.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger".

6.6.2
General

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. Alternatively, a broadcast sequence may be planned by the MTC Server to sequentially trigger devices in particular regions. 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 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. The MTC IWF is connected to the CBC - in the same way as a Cell Broadcast Entity (CBE) - and originates the CBS messages upon reception of a request to do so from the MTC Server.
The function of the MTC IWF is first to ensure that only authorised MTC Servers will be able to send triggers. It may do that by checking to see whether a MTC Server is allowed to broadcast trigger messages on a particular CB channel. The MTC IWF can also check whether the MTC Server is authorised to trigger a particular MTC Device.

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 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. 
Also other broadcast solutions (e.g. MBMS Broadcast) can be considered to trigger the MTC Devices that are not attached to the network to attach and establish PDP/PDN connectivity. In that case the CBC may be replaced by the MSBC and standard MBMS Broadcast technology may be used. Solutions to reduce the amount of trigger request and trigger response messages to be transmitted through these broadcast solutions shall also be considered together.
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6.6.3
Impacts on existing nodes or functionality

The solution has a low impact on existing functionality since the current CBS functionality, as specified in 23.041, can be used.
Impact on MTC-IWF:
-
Support receiving trigger requests from MTC Server over the MTCsp interface. Included in the trigger requests are one or more UPIDs and a location identifier;
-
Support forwarding trigger requests received from the MTC Server  to the CBC over an internal interface;
-
Support sending trigger reports to the MTC Server over the MTCsp interface.
Impact on CBC:
-
Support receiving trigger requests from the MTC-IWF over either a new interface or the existing CBC-CBE interface.

The interface between CBC-CBE is currently not standardized. This interface either has to be standardized or a new interface towards the MTC-IWF should be specified. Current implementations of the CBC-CBE interface might be used as a basis for this interface.
In order to support triggering of detached devices, it is necessary for these devices to listen to the Cell Broadcast Channel. This may require changes in the way offline UEs behave.
6.6.4
Evaluation

Benefits:
-
Low impact on existing nodes and functionality;
-
Allows MTC User to provide location info;
- 
Allows for triggering of detached MTC Devices;
- 
With some small adjustments, allows for batch-wise triggering (see Solution 6.XX).
Drawbacks:

-
Does not allow for roaming scenarios
---- END OF FIRST CHANGE ----

---- SECOND CHANGE ----

	Evaluation 
characteristic 

Solution 
	Impact on existing system and UE
	Possibility to trigger device without MSISDN


	Possibility to trigger device without CS subscription


	Possibility to trigger device behind a middlebox (NAT/firewall)
	Load on CS nodes
	Complexity

(incl. issues like need for new entities)
	Efficiency
	Migration

(incl. issues like roaming or interoperation with legacy , MSISDN-less, PS only, triggering when device becomes reachable)
	Comment

(specific issues not covered by other columns)

	6.6  Solution - Triggering of non-attached MTC Devices based on location information provided by MTC User
	Low. Existing CBS functionality can be used. New interface between CBC and MTC-IFW required (possibly based on existing implementations of CBC-CBE interface). 
	Yes (MSISDN is not used)
	Yes, independent of CS or PS domain
	Yes
	None
	Medium. Interface between MTC-IFW and CBC required. 
	Depends on the area
	Issues with support for roaming devices
	Also allows for offline MTC Devices listening to the Cell Broadcast Channel

	6.39 Solution – Triggering MTC devices via HSS and NAS signalling
	
	
	
	
	
	
	
	
	

	6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure
	
	
	
	
	
	
	
	
	

	6.42 Solution - Triggering of attached MTC Device via Pre rel-11 SMS
	
	
	
	
	
	
	
	
	

	6.43 Solution - Triggering of attached MTC Device via intermediate node
	
	
	
	
	
	
	
	
	

	6.44 Solution – Device Triggering reuse of MT SMS WAP Push
	
	
	
	
	
	
	
	
	

	6.45 Solution – Device trigger gateway solution
	
	
	
	
	
	
	
	
	


---- END OF SECOND CHANGE ----
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