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Introduction

During SA2#90 in Bratislava the “Group based feature” GROUP WID got approved. One of the objectives of this WID is:
· Fulfil the group based addressing requirements (22.368 clause 7.2.14.3). 

To facilitate the discussion, two example use cases are provided below:

Use case 1: Triggering utility meters of Utility company X in geographic area Y

In this scenario the CBS trigger message is broadcasted in geographic area Y. Utility meters of Utility company X  that are not in geographic area Y won’t receive the trigger. In a next request the Utility company may request to trigger its device in geographic area Z.

Use case  2: Triggering/sending a message to all cars with a navigation device of company A in a Smart City (geographic area C)

In this case the CBS trigger is broadcasted in geographic area C. Cars outside this area will not receive the message. But that is again the intention when the message is not relevant for them.In the WID description it was recognized that a solution for group based addressing/triggering/messaging has already been studied in the SIMTC study phase (section 6.58 in 3GPP TR 23.888). With this document, we propose to copy this solution in the appropriate solution section of the new MTSC TR.

Some changes are done compared to the original text for alignment with latest agreed terminology:

· MTC Server is replaced by Service Capability Server or SCS
· MTCsp reference point is replaced by Tsp reference point

Further changes compared to the original 23.888 text:

· Removal of reference to 23.888 key issues.

· Removal of reference to other solution sections in 23.888.
Furtherchanges to comply with the skeleton of the new TR.
Further changes :

· To clarify that  devices not using this functionality are not impacted

· To clarify dealing with potential scalability issues

· Moved part of the cons to FFSs as they are not really con’s

· Add “group identification” to the trigger message.

Note: Track changes is used with respect to the original 23.888 text. Prior to approval track changes should be done compared to the new MTCe TR.
Proposal

It is proposed to add the following solution section to the MTSC TR 23.8xy:

***************** Start of changes **********************

8.3.1.1
Solution – Triggering using Cell Broadcast



8.3.1.1.1
General

This section describes a solution for group based addressing/triggering/messaging using Cell Broadcast. 

With MTC devices that are attached, if the network has knowledge of the location of the device, a broadcast trigger may be useful to limit the amount of signalling between the CN and the devices, or to trigger communications by means other than via a PDP/PDN connection or SMS.

 Cell Broadcastcan  be used for triggering MTC devices that are attached, whereby triggers may be broadcast by using the Cell Broadcast Service (CBS) as specified in TS 23.041. This solution could be extended for E-UTRAN access, using warning message delivery as specified in TS 23.401 [5]. The existing CBS architecture for GERAN and UTRAN accesses, as well as the warning message approach in E-UTRAN (if extended to support triggering) should be evolved to handle multi-operator shared networks, for example, to allow the independent operation of CBC nodes by the sharing partners.

A mobile network operator may provide an interface to the CBC to third parties, or alternately, the SCS may send a trigger containing, for instance, group identification, geographic information and trigger information to the MTC-IWF over Tsp. 
The MTC-IWF could then act as a CBE to deliver the message to the CBC. The information provided by the MTC Server to the MTC-IWF would include the geographic information on where the broadcast should be done, and the MTC-IWF converts this to cell information for the CBC. . In some scenarios the MTC-IWF may determine the geographic area for the group trigger based on the group ID e.g. the devices in the group are in a limited geographic area (e.g. because they do not move), and when the mapping between group ID and geographic area is configured in the MTC-IWF or otherwise accessible to the MTC-IWF through static configuration.
In order to limit the number of UEs responding, the message itself could identify the devices to be triggered. In order to allow it, the MTC-IWF would transparently pass the trigger information received from the SCS over Tsp to the CBC.

Device Identification

The Cell Broadcast or Warning Message solution can be used to address MTC devices. For instance, the device's MSISDN, or some other unique paging identifier (UPID) can be used.

Several different options might be considered for directing the cell broadcast messages. One option might be to assign PLMN specific CBS message identifiers to MTC devices that run certain applications. Broadcasting messages in a specific geographic area will trigger devices listening for these message identifiers. The devices to be triggered could be further constrained by using implementation dependent structures within the message itself.  Devices that are not part of a group that is used for group based triggering do not need to listen to these CBS channels and are not impacted.
In order to direct the broadcast message in smaller deployments where assignment of separate message identifiers is not practical, a message structure could possibly be used whereby both the type of identifier and the identifier itself are broadcast.

Protocol Aspects
The current message definitions for Cell Broadcast and Warning Message delivery include a Message ID IE (see TS 23.041), which is defined for each different type of service. This IE is sent from the CBC to the UE, and is not acted upon in any of the intervening nodes. As part of the existing protocol, a device that is not interested in a particular Message ID value will simply ignore the message. Hence, already allocated PLMN specific message identifiers can be used, or possibly a new value or values can be allocated for use with MTC device triggering. Only those devices that use this type of triggering, and are programmed to process the specific message identifiers, would have to process messages beyond the message identifier.
Scalability

Indiscriminate use of cell broadcast for triggering could potentially cause a flood of signalling when  high amounts of devices respond to the cell broadcast trigger at (almost) the same time, which could cause problems for both the mobile network operator and the MTC application owner. This should be manageable by limiting the size of the groups or the geographic area in which the broadcast message is sent. It is also possible to randomize the response on a CBS trigger e.g. by adding a time window in the CBS message over which the response should be randomized. 
There is a limitation to the capacity of cell broadcast channels.  Frequent usage of cell broadcast triggering for many relatively small groups in a large geographical area may overload the cell broadcast capacity. However, an operator can easily create a pricing strategy - based on the size of the geographic area – that will give an incentive to the application owner to limit the geographic area in which the broadcast message is sent. If most broadcast messages are sent in a relatively small geographic area the capacity impact is much reduced. In case multiple CBS messages have to be sent in a particular geographic area than the available capacity can handle, the cell broadcast system can schedule these messages at a later time (i.e. messages can be queued). Possibly a priority indication can be assigned to high priority messages to affect the scheduling.
Cell broadcast is suitable for triggering individual MTC Devices when triggering is infrequent. When many trigger messages are to be sent, cell broadcast is not likely to be an optimal solution. Hence, this solution should be seen as complementary to other mechanisms for sending triggers. 
Scalability in a Multi-Operator Sharing Scenario
There may be one shared radio access network and CBC in a multi-operator scenario. For emergency broadcast services, this situation is fine due to the low frequency and limited size of broadcast messages. In commercial services, sharing a CBC brings in the potential for competitive issues related to capacity, fair share of costs, and similar issues.

These concerns can be addressed by recognizing the commercial factors in various ways. One approach is to use the number of instances of sending a broadcast trigger and the area in which they are sent as a basis for sharing costs among the operators sharing the resource. Considering issue 2, with multiple operators using this capability, the likelihood increases that capacity limits might be reached. This can be addressed through providing larger capacity CBCs or additional CBCs which can still be shared. 
8.3.1.1.2
Impacts on existing nodes or functionality

The CBC must be modified to:

-
assign the Message ID IE to the value(s) allocated for MTC Device triggering;

-
allow independent operation of CBCs by the partners (a maximum of 6) in a multi-operator network, where GERAN, UTRAN, or E-UTRAN radio access networks are shared.

MTC-IWF

-
provide conversion of SCS provided location (e.g., civic addresses or geographic area) to network location information (e.g., TA/RA/LA);

-
Interface to CBC needed.

MME/SGSN

-
Possibly add ability to support MTC-IWF location request: MTC-IWF could get the serving SGSN/MME from the HLR/HSS and then get the cell information from SGSN/MME.

MTC devices that are configured to receive broadcast messages will need to:

-
listen on the appropriate broadcast channel(s) for triggering messages;

-
understand the message ID(s) that are to be used by the application;

-
understand the device identification mechanisms that might be used to identify the device for triggering;

-
perform the appropriate action after being triggered;

-
MTC Devices need to have controlled access to avoid network overload.

8.3.1.1.3
Solution evaluation

Benefits

-
Provides a base capability for group-based triggering.
Cons:

-
For triggering a single device, extra overhead on the device to listen to paging as well as broadcast channel(s).
Several open issues for FFS have been identified:
-
The network may need to control access to avoid overload.

-
Possible impacts on radio access nodes due to the independent CBC operation by sharing partners in GERAN, UTRAN, and E-UTRAN need further consideration.

-
The solution needs to be extended to apply to E-UTRAN.

-
Possible complexities due to roaming need to be investigated.

-
Charging considerations would have to be investigated (e.g. if application information included), based on size of broadcast.
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