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Abstract of the contribution: This contribution proposes solutions for device triggering based upon introduction of a Service Centre configured for MTC and WAP Push. 
Discussion

As per  “Key Issue – MTC Device Trigger” solutions providing the means for the MTC Server to trigger devices to establish a connection and allowing communication between the UE and the MTC Server are proposed.

Today SMS can be used to trigger a device to establish a connection. This can typically be achieved by a WAP Push whereby the system sends an SMS containing a URL to the MMS in the MMS centre.
Device triggering solutions can minimize system impacts by building on and extending the existing SMS functionality and could evolve as follows:
1. Introduce a solution allowing a MTC Server to initiate a Device Trigger using a new device identifier that maps one-to-one to the MSISDN leading to a sending of a MT SMS (i.e. WAP Push).
2. Introduce a solution allowing a MTC Server to initiate a Device Trigger using a new identifier that maps one-to-one to the IMSI to allow for sending of the SMS (i.e. WAP Push) in a MSISDN-less mode. Potential interface/node impacts within the existing SMS delivery solution are highlighted
Key pts: 

· Only devices that have successfully registered can be triggered. Mobility aspects of registered devices allows to reduce scope of paging (i.e. last known location) in the network

· A Service Centre configured for MTC, similar to  the SMS-SC, provides over a standardized interface the means for  the MTC Server to trigger a device to establish a connection and to start to communicate with the MTC Server

· Reuse Service Centre interfaces with HLR to retrieve SGSN/MSC associated with registered device 
Related Ericsson/ST-Ericsson contributions in SA2-83 discuss:
· Device Identifier on the external interface to the MTC Server
· Discusses the use of a new device identifier on the interface between the MTC Service Provider and mobile operator network.
· Use of  AAA Accounting in MTC Server
· Provides means for MTC Server to have awareness of device having PDP Connection by providing associated IP address. Logic allowing the MTC server to be aware of PDP context activation/deactivation can be used by the MTC Server to initiate MTC device triggering
Proposal
It is proposed to add the following to TR 23.888 v 1.0.0

****************** 1st Change ***********************

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.368: "Service Requirements for Machine-Type Communications".

[3]
NAT Traversal through Tunnelling (NATTT) available at: http://www.cs.arizona.edu/~bzhang/nat/nattt.htm
[4]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting Packet Based services and Packet Data Networks (PDN)".

[5]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[xx]
3GPP TS 23.040: "Technical Realization of the Short Message Service (SMS)".
****************** Next Change ***********************

6.xx
Solution – Device Triggering reuse of MT SMS WAP Push

6.xx.1
Problems solved / Gains provided

See Clause 5.7 "Key Issue –MTC Device Trigger".
6.xx.2
General

The solution described and evaluated below addresses the Key issue “MTC Device Triggering” and allows an MTC server to trigger registered devices (i.e. IMSI attached or GPRS attached) without a PDP connection to establish a connection making communication with the MTC server possible.
The solution is based on the introduction of a Service Centre configured for MTC capabilities.
The Service Centre configured for MTC (e.g. potentially collocated with SMS-SC) would use a standardized protocol over the MTCsp interface point. The Service Centre resides at the edge of the operators’ network (see figure x). The MTC Server could request the Service Centre to deliver a device trigger over the MTCsp.
The role of the Service Centre is to hide the details of the triggering mechanism in the operator’ domain and provide the MTC Server a generalized interface for it to make a device triggering request. An additional role of the Service Centre would also be to map the globally unique device id provided by the MTC Server to an existing globally unique 3GPP identifiers (i.e. MSISDN, IMSI).
A new functional entity, the Service Center configured for MTC is introduced into the GPRS architecture. The functionality includes:
· Support for a function for MTC device triggering and acknowledgement over the MTCsp reference point between the MTC server and the Service Centre.  
· May be collocated with the SMS SC
· May operate in PS domain only or it may operate in both PS and CS domain. In the latter case it may do the triggering through the MSC 

· Reuse of a existing SMS infrastructure and protocols 
A first solution can allow the MTC Server to request a Device Trigger using an optimized MTC device identifier (see clause 6.xx Solution – Device identifier used over MTCsp). This device identifier could be mapped by the Service Centre to the MSISDN and allow for delivery of device trigger using the existing SMS WAP Push functionality. This approach allows reuse of the SMS nodes with no system impact.
A later evolution could be a MSISDN-less mode of operation allowing the Service Centre to map the device identifier to the IMSI. In conjunction with updates allowing for a MSISDN-less mode (e.g. SMS interfaces and nodes would be impacted) the MT SMS would be delivered using the IMSI. 
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Figure x  Service Centre at edge of Mobile Operator Domain
From 23.040 [xx] clause 4.1 the follow entities are in the provision of SMS.
[image: image2.emf]MS

MSC/VLR 

or SGSN **

SME

SMS-GMSC / 

SMS-IWMSC *

SMS-SC

SMS 

Router ***

Outside the scope of the 3GPP/GSM 

specification set

Inside the scope of the 3GPP/GSM 

specification set


Figure y Entities involved in the provision of short message

The MTC Server takes the role of the SME (Short Message Entity). The Service Centre configured for MTC may be co-located with the SMS-SC. As per 23.040[xx] the Service Centre may be integrated with the SMS GMSC/SMS IWMSC.
Steps for the MTC Server to request a device trigger include:
· The Service Centre would receive the Device Trigger Request over the MTCsp interface point. The Device Trigger request may use the new device identifier as per Solution – Device Identifier used over MTCsp (clause 6.xx)

· The Service Centre maps the received device identifier and maps this to the MSISDN and initiates a message transfer that eventually results in a MT SMS (e.g. WAP PUSH – MT SMS with embedded URL) that triggers the MS to establish a PDP connection. 
· The existing flow as per clause 10 of 23.040 [xx] would be triggered by the Service Centre without impacts to the SMS interfaces and involved nodes. The Service Centre sends the short message to the SMS GMSC. The SMS GMSC interrogates the HLR to retrieve routing information necessary to forward the short message, and then sends the message to the relevant MSC or SGSN, transiting other networks if necessary. The MSC or SGSN then sends the short message to the MS.
· The MTC Server receives Device Trigger Report from the Service Centre
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NOTE 1):
This operation is not used by the SGSN.

Figure Z Successful short message transfer attempt via the MSC or the SGSN
A further evolution of the MT SMS WAP PUSH mechanism would be for a MSISDN-less mode of operation on the SMS provisioned interfaces.
The MAP message the SMS GMSC uses to interrogate the HLR to retrieve routing information necessary to forward the short message currently carries the MSISDN. The HLR uses the MSISDN to retrieve the IMSI as well as other necessary information (e.g. Network Node Number/GPRS Node indicator) to which to forward the short message. 

The MSIDSN usage for MT SMS would have to be replaced by the IMSI. Two possibilities include:

· The Service Centre could maintain a mapping of the Device Identifier to the IMSI. The intent would be to use the IMSI instead of the MSISDN in the MAP message possibly introducing a new IMSI IE. The HLR would use the received IMSI as the index to retrieve the subscriber record containing the routing information.
· Alternately the device identifier used on the MTCsp interface could be stored in the subscription information and the HLR can return the IMSI based on the device identifier. This option requires introduction of new Device Identifier IE in the existing MAP message.
NOTE: Typically the MSISDN (e.g. using MNC, MCC) and/or IMSI number series is used to determine which HLR to interrogate. If a solution is pursued such that the Service Centre does not map the new device identifier to an existing 3GPP Identifier (i.e. MSISDN, IMSI) an alternate means to determine which HLR to interrogate would be required and be FFS.
6.xx.3
Impacts on existing nodes or functionality
6.xx.3.1 Impacts for MT-SMS WAP Push - MSISDN based
In the case of a solution using MT SMS WAP Push and the existing MSISDN based SMS interfaces it is expected that the entities and interfaces (i.e. interfaces 1 thru 5 of figure ZA below) are not impacted.  
Impact on GPRS/EPS architecture
· New functionality entity Service Configured for MTC is introduced. 
Impact on the SMS-SC:

·  May be impacted for solution that co-locates the Service Centre with the SMS-SC 
Introduction of a new protocol over the MTCsp interface point between MTC Server and the Service Centre configured for MTC.
The Device Trigger Request could contain new MTC device identifier (e.g. URI based) that the Service Centre will map to an existing 3GPP identifier (i.e. MSISDN) thereby eliminating impacts to interfaces 2-5 in figure ZA below.
6.xx.3.2 Impacts for MT-SMS WAP Push and MSISDN-less based
Impacts include the above along with SMS entities and related interface to allow MT-SMS based on IMSI 

The main network structure from 23.040 [xx] illustrated in figure ZA below highlights potential scope of impacts.
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NOTE 1:
Reference point 4 is not used for SMS transfer via the SGSN

NOTE 2:
The SMS Router is an optional entity that may be present in the MT case only. If it is not present, reference point 3 extends from the SMS-GMSC directly to the MSC/SGSN.

Figure ZA  Main network structure and reference pts

MSISDN usage in existing messages on interfaces 1-5 would have to allow for an equivalent MSISDN-less mode. MSISDN usage primarily appears in operation in interface pts 1, 2, and 4. On interface pt 3 and 5 IMSI appears to be use and may not be impacted by an MSISDN-less mode of operation. 
HLR
· The interrogation to the HLR to retrieve routing information would be based on new device identifier. HLR would store and access information based on this new device identifier
SMS-GMSC/SMS-IWMSC

· Interrogation of  the HLR to retrieve routing information will be based on the new device identifier
Other non SMS functionality may be affected by the absence MSISDN in the subscriber record. For example charging records generated by the SGSN may be populated with the MSISDN.
6.xx.4
Evaluation
This solution minimizes system impacts by building on and extending the existing SMS functionality.  
Benefits for both solutions include:

· Allows for use of new Device identifier within the MTC Server Provider domain
· Provides over a standardized interface the means for  the MTC Server to trigger a device to establish a connection and to start to communicate with the MTC Server. 

· The MTCsp interface can be a stable interface to the MTC Server, while allowing device triggering methods internal in the PLMN to evolve (e.g. MT SMS – MSISDN-less, or even new non-SMS triggering techniques). 
MT-SMS WAP Push - MSISDN based
Benefits

· Service Configured for MTC that performs MTCsp device id mapping to MSISDN allows for complete  re-use of MT-SMS and associated infrastructure with no impacts to the SMS nodes and interfaces
MT-SMS WAP Push – MSISDN-less

Benefits
· Re-uses existing SMS infrastructure (though with some impacts)

· Address part of the “Key Issue  - MTC Identifiers” whereby MT SMS can be delivered without MSISDN
Drawbacks

· SMS infrastructure and interface  impacts
****************** End of Changes ******************
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