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1. Discussion
IMSI is the identifier of UE for pure internal usage in the network, and MSISDN is a diallable number used both internally and externally. Internally, MSISDN (E.164 numbering) is used to do GT routing in No.7 signalling network, charging and something else (see Annex A of TR 23.888); externally, MSISDN is used to identify a UE and trigger it: by dialling the number, the UE can be called, or by sending the number a SMS, the SMS can reach the UE.

In PS network, the internal signalling routing usage of E.164 numbering is not longer needed since IP signalling bearer has replaced No.7 signalling bearer. And for all other internal usage of MSISDN, IMSI can be used. 

For external usage of MSISDN, many other identifiers such as FQDN, URI, can be used to replace MSISDN. 

So let’s categorize the identifier into Internal Identifier and External Identifier: IMSI is the Internal Identifier, and FQDN/URI is the External Identifier.

Different application may have different External Identifier and format for a UE used for MTC, i.e. a UE may have more than one External Identifiers. For example, application 1 uses FQDN1 to identify the UE, and application 2 uses URI2 to identify the UE, and application 3 can use another application identifier3 to identify the UE. All the identifiers are used externally, once the network receives the trigger messages, the network need translate the External Identifiers into Internal Identifier, and the Internal Identifier is the only identifier recognized by the network entities. There is an IMF (Identifier Mapping Function) logical entity at the border of network to do the identifier translation. 

The usage scope of identifiers is as below: (External Identifier is used outside of the 3GPP network an Internal Identifier is used within the 3GPP network)
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Figure 1 External Identifier and Internal Identifier

MTC Application1 uses External Identifier1 to communicate with MTC Server1, the MTC Server1 maps the External Identifier 1 into Internal Identifier by querying the IMF; and MTC Application uses External Identifier2 to communicate with MTC Server2 and the MTC Server2 also uses External Identifier2 to communicate with 3GPP network, the border entity (P-GW or Proxy) maps the External Identifier2 into Internal Identifier by querying the IMF. No External Identifier will be used within 3GPP network. And it’s better not to use Internal Identifier outside the 3GPP network. So the feedback from network to MTC Application1 or MTC Server2 should also use External Identifier.

The Internal Identifier is used within the 3GPP network, and IMSI can be the Internal Identifier. It is proposed not to expose the Internal Identifier outside the 3GPP network.

On the contrary, the External Identifier is used outside the 3GPP network, and only some border entities (IMF, MTC Server, P-GW, Proxy, etc.) may store the relationship between External Identifier and Internal Identifier. SGSN/MME, HSS, and S-GW won’t store any External Identifier. One or more External Identifiers may be mapped into the same Internal Identifier.
2. Proposal

The contribution is summarized:

Proposal 1: Identifier is categorized into: Internal Identifier (IMSI), and External Identifier (FQDN, URI, or other format). Internal Identifier is used within the 3GPP network and won’t be exposed outside the network. External Identifier is used outside the 3GPP network and won’t be used in SGSN/MME/HSS/S-GW etc. internal entities.

Proposal 2: A UE may have one or more External Identifier(s) with different formats, which are mapped with the same Internal Identifier.

Proposal 3: IMF at network border keeps the mapping between External Identifier(s) and Internal Identifier.

It is proposed to adopt the following changes into TR 23.888.
First change

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.368 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].


External Identifier: the identifier, used by MTC Servers outside the 3GPP network, to identify a UE used for MTC within the 3GPP system, e.g. at the MTCsp and MTCsms interfaces.
Internal Identifier: the subscription related identifier used within the 3GPP system to uniquely identify a UE used for MTC. In Rel-11, it refers to the IMSI. This identifier is not necessarily known by the MTC Server.
Next 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.

An MTC Group is a group of MTC Devices that share one or more Group Based MTC Features and which belong to the same MTC Subscriber. A so-called MTC Group identifier uniquely identifies such a group across 3GPP networks.
The identifiers can be categorised into:

-
Internal Identifiers used as subscription related identifiers for mobility procedures, charging, etc. within the 3GPP system
-
External Identifiers used by MTC Servers 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 MTC Subscription
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.

-
A network operator shall be able to provide PS only subscription without the need to assigning an unique MSISDN per device or subscription.

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

-
MTC Group shall be identified uniquely across 3GPP networks.
5.13.3
Evaluation
End of changes
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