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Introduction

Some near-term deployment scenarios for MTC devices are metering devices and vending machines. These devices will be “nailed down” so to speak, in a fixed location. For instance, utility meters will be tied to specific locations. Vending machines, while potentially mobile, would be moved only rarely, and the vendor would presumably know about the move.

This paper outlines the possibility of using Cell Broadcast Service to trigger these types of devices when they are online, i.e., attached to the network. 
Network Architecture for Warning Message Delivery
For reference, the architecture diagrams for Cell Broadcast Service from TS 23.041 are shown below. Also, an architecture diagram is provided for warning message delivery in EPS.
CBS Architecture for GSM

The following figure is copied from Figure 1 of TS 23.041.

[image: image1.wmf]CBC

CBE

CBE

BSC

BTSs

MSs

MSs

MSs

1

1

2

2

2

3

3

3

4

4

4

outside scope of GSM Specs.

inside scope of GSM Specs.


Figure 1 Network Architecture for CBS in GSM

CBS Architecture for UMTS

The following figure is copied from Figure 2 of TS 23.041.
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Figure 2 CBS Architecture for UMTS
Warning Message Delivery Architecture for EPS
The following figure is a copied from Figure 4.2.4-1 in 23.401. 
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Figure 3 Warning System Architecture in EPS

Triggering using cell broadcast
Triggering a UE should be possible with cell broadcast. The devices for which cell broadcast would be applicable would all have the characteristic of exhibiting very low mobility, and hence, their locations can be known by administrative means.

To use cell broadcast, a message can include an identifier, which could be an MSISDN or some other identifier, in the message being broadcast. In the simplest case, MTC devices will comprise only a single MTC application, and therefore no information other than the identifier should be needed in the message. On the other hand, it should also be possible to create a message structure that allows inclusion of additional information, so an extensible structure would be useful.

The trigger would be delivered from the MTC Server over the MTCsp interface to the MTC-IWF and then to the CBC, i.e., the MTC-IWF would act as a CBE 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 (or the MTC-IWF could get the serving SGSN/MME from the HLR/HSS and then get the cell information from SGSN/MME.)
Several issues/concerns come to mind when thinking of the use of cell broadcast for this purpose. We will try to address some of them here.

1. How will the device know that it is the target for the broadcast trigger?

2. Shouldn’t operators be concerned that a broadcast trigger might overuse broadcast resources, or cause a flood of signalling toward the network?

3. How will legacy UEs, or UEs not supporting this type of triggering, know that these messages contain triggers for MTC devices rather than text to be displayed to the user?
4. Would there be interference with the original intent of CBS?
5. What is the scalability of this mechanism in relation to sharing a CBC in a multi-operator scenario?
Issue 1 – UE Identifier

Several different options might be considered for identifying UEs. 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 group could be further constrained by using implementation dependent structures containing the specific UE identifier within the message itself.
In order to identify a UE 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. The figure below depicts an example of how a message might be structured.


[image: image4.emf]Identifier Type identifier

MSISDN

Vendor Identifier

Vendor Specific

Identifier

MSISDN

Vendor 

Specific

Operator Identifier

Operator Specific

Identifier

MTC 

Operator 

Specific


Figure 4 UE Identifier

In the above figure, an identifier type is included prior to the actual identifier. In this manner, an MSISDN, MTC operator specific, or vendor specific identifier could be used if such a format is agreed upon. Finally, additional information can be further appended to limit the number of UEs responding.

Methods of assignment of the various identifiers are shown in the following table. 
Table 1 Method of Identifier Assignment
	Type of Identifier
	Method of Assignment
	Comments

	MSISDN
	Normal assignment mechanisms already in place
	A UE does not in general know its own MSISDN.

	Vendor Specific
	Manufacturer.

In this case, “manufacturer” could refer to the wireless module provided by the manufacturer or to the application owner.
	Vendor identifier used could be based on IANA numbers or other well known identification plan. Alternately, multiple numbering systems could be used, in which case another field indicating which system could be added.

	MTC Operator Specific
	Manufacturer, OTA, programmed by mobile operator or by MTC operator
	OTA and NAS assignment would require agreement and coordination between the mobile network operator and the MTC operator.


Note:
Evaluation of methods of assignment is FFS.
Issue 2 – Scalability

One concern regarding the use of cell broadcast is that, while SMS is targeted toward a single device, cell broadcast is sent to all devices in the cells in which the message is being broadcast, and hence system-wide resources are potentially wasted. 

There has been concern expressed that use of cell broadcast for triggering could cause a flood of signalling if multiple devices respond, which could potentially cause problems for both the mobile network operator and the MTC application owner. This should be manageable, but would require limits set by the operator. For instance, the mobile network operator could limit the geography in which the messages are sent. Also, presuming that this mechanism could be expanded to trigger more than one UE with a single message, agreements between the mobile network operator and the MTC operator could be set such that only a limited number of devices are triggered at a given time. Such agreements in isolation may not be enough and it may also be necessary to consider the context of current and historical network load  which can be enforced by mobile network operator in some specific network entities such as SGSN/MME
Cell broadcast is suitable for triggering individual MTC Devices (or groups of 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 where the volume of triggers (product of number and frequency of triggers) exceeds a certain threshold.
Issue 3 – All UEs will get these messages. 

With the existing mechanisms for cell broadcast, i.e., LCS, ETWS, CMAS, all UEs will receive and display the message. However, this can be mitigated by using PLMN specific message identifiers, or by allocating a message identifier or identifiers from the unused message identifiers. By allocating new message identifiers, or by using already allocated PLMN specific message identifiers, all UEs will receive the messages, but UEs that are not interested in the messages will discard them. The message identifier is sent transparently from the CBC to the UE, so it is anticipated that no modification of the RAN infrastructure should be required.
Note:
Detailed impacts to the stage-3 protocols are FFS, but should be limited to message identifier allocation or clarifications.
Issue 4 – Interference with the original intent of CBS. 

The original intent of the Cell Broadcast Service was to provide a means for conveying public warning messages for, e.g., natural disasters or other events or situations where it is desirable to make the public in general aware of what is happening and possibly what actions to take. It is therefore essential to ensure that this capability is not compromised through use of CBS for other purposes.

This concern can be readily addressed at the CBC through assigning priorities to the entities that interact with it. A CBE for public warning would be assigned high priority, and all other entities using the CBS would be assigned low priority. The CBC would ensure that all public warning messages are broadcast before any MTC triggering messages are broadcast.
Issue 5 – Scalability in a Multi-Operator Sharing Scenario. 

There may be one shared 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 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 additional CBCs which can still be shared when deployed geographically (i.e., each CBC covers a reduced geographic area but is still shared by the operators serving that area) or by moving from shared CBCs to individually owned CBCs. It is envisaged that a transition from one shared CBC to multiple non-shared CBCs could include a hybrid arrangement of shared/non-shared CBCs and geographic coverage.
References:

[1] 44.012 Technical Specification Group GSM/EDGE Radio Access Network; Short Message Service Cell Broadcast (SMSCB) support on the mobile radio interface

[2] 25.324 Technical Specification Group Radio Access Network Broadcast/Multicast Control (BMC)

[3] 23.041 Technical Specification Group Core Network and Terminals; Technical realization of Cell Broadcast Service (CBS)
[4] 48.058 Technical Specification Group GSM/EDGE Radio Access Network; Base Station Controller - Base Transceiver Station(BSC - BTS) interface; Layer 3 specification

Proposal

It is proposed to expand the current Cell Broadcast solution in TR23.888 to include:

1. Warning Message Delivery via the EPS as a valid alternative when the MTC device is using E-UTRAN access;
2. usage for attached devices; and

3. use in triggering groups of devices.

* * * Change * * *
6.X
Solution – Triggering using Cell Broadcast

6.X.1
Problem Solved / Gains Provided

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

6.X.2
General

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.

Subclause 6.6.2 describes the use of Cell Broadcast for triggering non-attached devices. This solution can also 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. 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 MTC Server may send a trigger containing, for instance, geographic information and trigger information to the MTC-IWF over MTCsp. 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 (or the MTC-IWF could get the serving SGSN/MME from the HLR/HSS and then get the cell information from SGSN/MME.)
Editor’s note:  The trigger information sent from an MTC server to the MTC-IWF may also include group related information, e.g., group identification, if used for group triggering of MTC Devices. As group based triggering is not in the priority list of R11, this is deferred FFS post-R11.

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 MTC Server over MTCsp 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.

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, which could cause problems for both the mobile network operator and the MTC application owner. This should be manageable, but would require limits set by the operator. For instance, the mobile network operator could limit the geography in which the messages are sent. Also, presuming that this mechanism could be expanded to cover multiple devices with a single broadcast message, agreements between the mobile network operator and the MTC operator could be set such that only a limited number of devices are triggered at a given time. Such agreements in isolation may not be enough and it may also be necessary to consider the context of current and historical network load which can be enforced by the mobile network operator in specific network entities such as the SGSN/MME. The scalability needs to be considered in the context for multi-operator shared networks so that operation of MTC services by the sharing partners are as independent as possible.
Cell broadcast is suitable for triggering individual MTC Devices (or groups of 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 where the volume of triggers (product of number and frequency of triggers) exceeds a certain threshold.
6.X.3
Impacts on existing nodes or functionality

The CBC must be modified to:

1. assign the Message ID IE to the value(s) allocated for MTC Device triggering;
2. be able to map geographic information received from the MTC-IWF to the cells where the broadcast is to be done
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.
3. 
4. 
5. 
6. 
7. 
MTC devices will need to:

1. listen on the appropriate broadcast channel(s) for triggering messages.

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

3. understand the device identification mechanisms that might be used to identify the device for triggering

4. perform the appropriate action after being triggered

Note: The appropriate action on receiving a trigger is determined by the MTC Application at the UE which is an MTC Device. This action is not known in advance by the 3GPP network.
No changes are foreseen to UEs not running MTC Applications.
Possible impacts on radio access nodes due to the independent CBC operation by sharing partners in GERAN, UTRAN, and E-UTRAN need further consideration. 
* * * End of Change * * *

Changes from S2-114069
· Added KPN as a co-signer.

Before the proposed TR text:
· Added text to the section titled “Triggering using cell broadcast” to indicate that the trigger comes from the MTC Server via the MTCsp interface to the MTC-IWF, and that it includes geographic information on where the broadcast is to be done. This text was also enhanced to address how mapping from the MTC Server’s geographic information to cells is handled.
· Added Issue 5 on the multiple operator sharing scenario to the list in the section titled “Triggering using cell broadcast.”
· Added text on addressing Issue 5 to the end of the section titled “Triggering using cell broadcast.”
· In the section “Triggering using cell broadcast” under Issue 1, added a comment in the table that a UE in general does not know its MSISDN.

· In the section “Triggering using cell broadcast” under Issue 2, added text to indicate that CBS is not likely an optimal solution when many devices need to be triggered individually or frequently. Also added a sentence to the second paragraph that operator-MTC operator agreements may not be enough in isolation, and there may be a need to consider the context of current and historical network load.
In the proposed TR text:
· In section 6.X.2 “General,” added text to the end of the second paragraph on allowing independent operation of the CBC in multi-operator shared networks.

· In section 6.X.2 “General,” third paragraph was enhanced to address how mapping from MTC Server’s geographic information to cells is handled. (A typo was fixed in the second line.)
· In section 6.X.2 “General,” added an editor’s note after the third paragraph that the broadcast trigger can be group-related but that this is deferred for further study as a result of Release 11 prioritization.
· In section 6.X.2 “General,” expanded on being able to transparently transfer user data from the MTC Server via the MTC-IWF to the CBC and the MTC Device.

· In section 6.X.2 “General,” added a sentence at the end of the first paragraph that scalability needs to be considered in the context of maximizing independence in a shared situation.

· In section 6.X.2 “General,” added a sentence to the second paragraph under “Scalability” that mobile network operator-MTC operator agreements may not be enough in isolation, and there may be a need to consider the context of current and historical network load.

· In section 6.X.2 “General,” added a paragraph at the end under “Scalability” to indicate that CBS is not likely an optimal solution when many devices need to be triggered individually or are triggered frequently.

· In section 6.X.3 “Impacts on existing nodes or functionality” fixed the typographical error: item 2 is the header for UE impacts (not part of the CBC impacts), and the items following it are renumbered accordingly.
· In section 6.X.3 “Impacts on existing nodes or functionality” added an item to CBC on being able to map geographic information received from the MTC-IWF to the cells where the broadcast is to be done.

· In section 6.X.3 “Impacts on existing nodes or functionality” added an item to CBC on allowing independent operation of CBCs in a multi-operator scenario.

· In section 6.X.3 “Impacts on existing nodes or functionality” added a Note to indicate the action on receipt of a trigger is determined by the MTC Application.

· In section 6.X.3 “Impacts on existing nodes or functionality” added that consideration is needed of possible impacts on radio access related to independent CBC operation in a shared network scenario.
[END]
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