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Abstract of the contribution: Proposes clarification of the requirements for the identifiers used in the different architectural models.   
Discussion
The current architectural assumptions for SIMTC with regards to the different models which are possible for MTC servers interfacing the 3GPP network, demand clarifying the requirements for different identifiers that can be used in those scenarios. 
Additionally, both triggering and data transmission are pointing to different alternatives in which legacy solutions are to be used and which require flexibility with regards to the identifiers being used.
MTC Identifiers

Several identifiers are being discussed in the M2M work across different standardization bodies, depending on the layer in question.

Application Identifiers: are being discussed in relation to the MTC server <-> MTC Application interface and MTC device <-> MTC Device Application one. It normally relates to specific sensors grouped under the same physical device or gateway. Application IDs are not used in this release of 3GPP for routing or addressing purposes, but sent transparently.
Device Identifiers: are being discussed in relation to the 3GPP network <-> MTC server interface and MTC device <-> 3GPP network one. In 3GPP, the MTC device is associated with the UE used for MTC.
Application identifiers belong to the service subscription level, that is, the commercial agreement between the MTC user/application and the MTC service provider.

Device Identifiers are, as opposed to that, part of the access subscription; that is the commercial relation between the MTC service provider and the 3GPP operator.

This leads to a hierarchy of identifiers as in the following example:
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As seen from the example, there are different ways of addressing and thus two types of identification. For the case of device requiring IP addressing, the identifier of the UE and the application hosted by it can be easily mapped to the syntax of an FQDN identifier. For instance, the application controlling the gas level in the first building could be addressed as: gas1.building1.vf_m2m.com, allowing communication between the MTC user/application and the application in the device.
In case of MSISDN addressing, the potential applications hosted by a unique device may be easily addressed by using SMS as per TS 23.040.
Using the example, the different architectural models are analyzed in order to derive the FQDN syntax and the different mechanisms that could be used for triggering and data transmission.

Architectural Models
1.- Direct communication, under 3GPP operator control
In this scenario, the MTC Application communicates with the UE for MTC directly as an over-the-top application on 3GPP network. In this type of model, the device uses mainly MT communications and would normally rely on IP communication. 
The UE identifiers made available to the MTC application for such communication towards the UE shall be:

· either an FQDN identifier, e.g. gas1.building1.vf_m2m.com (to be associated with an IP address using DNS procedures in the HPLMN as described in chapter 6.1 of 23.888), or
· an MSISDN+Application (to be addressed via SMS as per TS 23.040)
Although IMSI always exists for the UE, and it is the identifier used internally in the 3GPP network either for an FQDN or MSISDN identification, this shall not be exposed over the interface for direct communication, for security reasons.

2.- Indirect communication, Service Provider controlled communication
In this scenario, the identifiers made available to the MTC Application may possibly point to a service subscription ID (agreement between MTC user and MTC server), or a device application ID, but falls out of the scope of 3GPP discussions.
It must be noticed that an MTC subscription is the commercial agreement between the MTC server and the 3GPP operator (an account, e.g. vf_m2m.com in the example) and may contain a number of different devices, with different identifiers. Additionally, the devices in a subscription may host a number of applications (e.g. sensors in a home environment) which are managed/served by the MTC server.
It is assumed that the MTC subscription may have a mirror at the MTC server; possibly a Service Provider Subscription and those are most likely mapped 1:1. In this way, the MTC server should be addressed also by means of an FQDN identifier in the form sp_m2m.com and devices in it as deviceId.sp_m2m.com (in the example, building1.sp_m2m.com).
This way, the identifiers made available to the external MTC server, will need to identify the UE used for MTC. Application IDs may be transported transparently in the 3GPP network and are not used for routing/addressing in this release.

The same identifiers as discussed in the previous model would apply: 
1. FQDN identifier, e.g. building1.vf_m2m.com, with specific syntax to identify the UE used for MTC, or 
2. MSISDN, e.g. MSISDN1 for the UE in building3. 
The selection of either one or another identifier depends on the agreements between the MTC server and the 3GPP operator as well as on the method used for triggering and data transmission. These two options are not mutually exclusive.
3.- Indirect communication, 3GPP Operator controlled communication

The same requirements exist as for the server controlled communication with the difference that the identifiers needed for communicating to the UE don’t need to be external/public.

Thus, two types of identifiers are made available to the 3GPP operator functions for addressing the UE:

1. IMSI

2. MSISDN 

For instance, in the example, the MTC Application may want to communicate with the gas1 application which is known to the MTC server as allocated to building1. Building1 is addressed by means of an IP address or an IMSI in the 3GPP domain, depending on the triggering and data transmission mechanisms to be used towards such device.
SMS for triggering and data transmission is also an option possible for this scenario, where the MTC Server will make use of SMS-SC and SMS procedures, including the relevant application as part of the SMS parameters and using MSISDN or IMSI for routing to the UE.
Despite the format and syntax of different identifiers made available to the MTC Application, the UE identity used within the boundaries of the 3GPP domain shall still be the IMSI.
4.- Indirect communication, Hybrid scenario

Since this is a combined scenario between cases 2 and 3, the discussions on those apply; i.e. the syntax of the FQDN identifier may vary depending on the commercial agreement signed with the operator.
Key Issues for different models

No changes are foreseen when MSISDN is used for triggering and small data transmission, or when pure IP transmission is used towards a UE used for MTC when using IP addressing mechanisms.

The main issue detected is for the case of indirect communication with service provider control, with FQDN identifier, for triggering and data transmission via SMS, since SMS procedures are developed based on e.164 numbers and not prepared for FQDN/ IP addresses in the 3GPP environment.
It is to be noticed that the current SMS-SCs are today prepared for short message delivery using IP addresses and/or alphanumeric addresses like an FQDN identifier (according to SMPP protocol), however, the SMS-GMSC/SMS-IWMSC do need an MSISDN for carrying out the normal SMS procedures (MSISDN is mandatory in the MAP-SRI-for-SMS).

Several options exist for resolution of the issues detected, and they are subject of different proposals/contributions.

Proposal

First Change

5.13
Key Issue - MTC Identifiers

5.13.1
Use Case Description

The amount of MTC Devices is expected to become 2 orders of magnitude higher than the amount of devices for human to human communication scenarios. This has to be taken into account for IMSI, IMEI and MSISDN. Regulatory bodies indicate shortages of IMSIs and MSISDNs.

The MTC Feature PS Only in 22.368 includes a requirement that PS Only subscriptions shall be possible without an MSISDN. In principle an MSISDN is not used in any of the PS based signalling procedures. However, it will have to be assured that all PS procedures indeed work and subscriptions can be uniquely identified without providing an MSISDN. Furthermore, 22.368 specifies that remote MTC Device configuration shall be supported for PS only subscriptions without an MSDISDN assigned. Current remote MTC Device configuration solutions (i.e. Device Management and Over-the-Air configuration) are based on SMS, which assumes the use of MSISDNs. So a solution to support remote MTC Device configuration that does not require the use of MSISDNs is needed.

The identifiers can be categorised into:

-
Internal Identifiers within a subscription and used for mobility procedures, charging, etc. within the 3GPP system
-
External Identifiers used by MTC Servers and MTC Applications which are outside the 3GPP network.
5.13.2
Required Functionality

-
It shall be possible to uniquely identify the ME.

NOTE 1:
This requirement relates to the ME which is generally identified by the IMEI.

-
It shall be possible to uniquely identify the UE used for MTC.
NOTE 2:
The two requirements above also apply to human-to-human communications. However, for Machine-Type Communication identifiers will have to be able to cater for a number of identifiers up to two orders of magnitude higher than for human-to-human communications.

- 
It shall be possible to uniquely identify the MTC server servicing a UE used for MTC
-
A network operator shall be able to identify the UEs belonging to an PS only subscription for MTC by means of the following options: 
1. IMSI, for internal usage within the 3GPP operator domain, and either 
2. MSISDN, for usage outside the 3GPP operator domain, or
3. Unique identifier for the UE used for MTC (e.g. FQDN), for usage outside the 3GPP operator domain.

-
A UE used for MTC may be associated with one or more External Identifier(s), which can be mapped into the same single Internal Identifier of the UE (e.g. several MSISDNs associated with the same IMSI or several FQDNs associated with the same IMSI or MSISDN and FQDN associated with the same IMSI).

-
If no (unique or common) MSISDN is assigned to a PS only subscription, the IMSI shall be used as charging identifier.


-
Globally unique External Identifiers shall be supported for identifying UEs used for MTC that must be globally reachable (i.e. irrespective of which mobile operator owns the subscription)

-
Operator specific External Identifiers (e.g. based on a private numbering plan) may be supported for identifying UEs used for MTC that have to be reachable only from the operator domain to which they are subscribed.

-
The Internal Identifier shall be globally unique.
-
The network shall be able to translate External Identifier into Internal Identifier.

-
The system shall be able to translate Internal Identifier into External Identifier.
-
Remote MTC Device configuration shall still be supported for subscriptions without an MSISDN.

NOTE 3:
Current remote MTC Device configuration solutions (i.e. Device Management and Over-the-Air configuration) are based on SMS, which assumes the use of MSISDNs.
-
If a solution is selected that allows the Internal Identifier (IMSI) to be used on the external interface to the MTC Server, security measures shall be applied on the external interfaces to avoid eavesdropping of the Internal Identifier.

5.13.3
Evaluation
End of Changes
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