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Introduction

In 3GPP TS 22.368 there contains the following stage 1 requirement:

-
The system shall provide mechanisms for the network operator to efficiently manage numbers and identifiers related to MTC Subscribers.

In this paper, MTC devices of embedded automotive systems are discussed, and how they could be made, in the majority of cases in the near future when LTE and IMS is more widely available, to work without the need of being allocated an MSISDN. This has the potential to save operators on having to allocate huge number ranges, the majority of which may actually never be used.

It is noted that the arguments in this paper could also be applied to other M2M markets e.g. Health, vending machines, etc. However, this paper focuses only on the automotive use case.

Background

In the automotive industry, there exist embedded systems that may only ever use PS access e.g. for uploading telemetry data, downloading firmware updates, infotainment (streaming, music download/sync, sat-nav map updates, etc). SMS is commonly also used:

· MT SMS for triggering the embedded system to "wake-up" and establish a PS connection when the embedded system is in a low-power mode (e.g. the engine is switched off) and there is a need for the home system to communicate with the vehicle (e.g. trigger a firmware update in the middle of the night when the network is not so busy); and
· MO and MT SMS as a fall-back mechanism for exchanging small amounts of data (e.g. periodic telemetry data) when a PS connection is not possible e.g. due to coverage issues, due to (national) roaming network restrictions that prevent PS connections, etc.

More elaborate embedded automotive systems (such as found in the more high-end consumer vehicles) may provide the end user with a voice service as an option i.e. the user pays x amount a month and/or per call for making and receiving calls from/to their car. In many cases though (particularly in the consumer market segment), end users tend to prefer to use their existing mobile phone for voice service, and use their in-car system only for data services. However, some automotive embedded systems can make outgoing emergency calls, regardless of voice service subscription e.g. automatic emergency call establishment on detecting that the vehicle has been in a crash.
Problem
In deploying automotive embedded systems as described above, given the potential huge number of such devices (e.g. one per vehicle on the road) it would be advantageous to the operator community if in the majority of cases such embedded automotive systems did not require an MSISDN to be permanently allocated to each of them. This would then save on E.164 numbering resources and operator OPEX e.g. costs in justifying and obtaining E.164 number ranges from the local numbering authority.
Analysis
The following sections discuss how current requirements could be realised in the near future e.g. when LTE and IMS become more widely available and reliance on the CS domain becomes much less, if not, non‑existent (it should be noted that this analysis could also apply today for "green field" LTE+IMS network deployments).
Data

In order to support data services, an MSISDN is not required to be allocated to the above described embedded device.
SMS

In order to avoid having to allocate an MSISDN to the above described embedded device for MT SMS, then operators can use the SMSMI feature. In addition, since LTE inherently provides an always-on data connection, SMS for "waking-up" the device is no longer required. In order to support MO SMS without an MSISDN, then the embedded system will have to support IMS. Supporting IMS just for MO SMS may not be cost effective, therefore, the embedded device may instead prefer to use only the always-on LTE data connection and rely on LTE network coverage being more available than e.g. GERAN, UTRAN, CDMA, etc due to some of the lower frequency bands (and thus better propagation of radio signal) that LTE provides for.
Voice calling

If the embedded device provides a full voice service (i.e. enabling incoming and outgoing voice calls) e.g. via IMS, then allocating an MSISDN to such an embedded system is unavoidable, since an MSISDN is needed to at least receive incoming calls from the PSTN. However, allocations in this instance may be made more cost effective by the home operator charging a fee for the service and/or charging an amount per call.
If the embedded device provides for a call centre only voice service (i.e. the embedded system can only ever call the call centre or be called by the call centre), then an MSISDN could be avoided if the call centre and the car both support IMS and are therefore addressable by a SIP URI.

Therefore, in order to support voice calling in the above scenarios, the embedded device would need to support voice calling over IMS.

Video calling

The same applies here as for voice, but the device would need to support video calling over IMS.
Emergency calling

If the embedded device supports emergency calls (i.e. voice calls or even NOVES-type services) then an MSISDN is required. This is needed due to PSAPs predominantly residing in only the CS domain or PSTN/ISDN network and requiring a caller ID for such features as PSAP call-back and logging/auditing (per some regulatory requirements). In fact, until all PSAPs that a UE can reach are upgraded to be IMS capable (which is not expected for a very long time yet), an MSISDN needs to be allocated.
3GPP TS 23.167, section 4.2, mandates that the subscription for a UE that can make an emergency call shall contain an MSISDN, thus:
When a UE performs an emergency registration, barring and roaming restrictions are ignored. The implicit registration set of the Public User Identifier used for emergency registrations shall contain an associated TEL‑URI.

NOTE:
Annex G provides recommendations for the provisioning of TEL‑URI(s) in the IMS subscription for the purposes of IMS emergency sessions.

In the solutions suggested in Annex G, an MSISDN (or "TEL-URI") is still allocated but is set to barred, thus this still requires operator E.164 numbering resources.
Therefore, in order to avoid allocating an MSISDN in this scenario, a solution to allocate an MSISDN only when needed is required.
Conclusion
Automotive embedded systems, even when provided solely over PS+IMS, still necessitate an MSISDN being allocated by the home operator when one or more of the following is provided:
· Voice calling

· Video calling

· Emergency calling

Typically for voice and video calling, the operator earns revenue on such subscriptions and/or calling fees, therefore, allocating an MSISDN in these cases is likely cost-justifiable. However, for providing emergency calling the operator generally has to provide it for free or at least "at cost" i.e. emergency calling is not a generator of revenue for the operator, therefore in the absence of such subscriptions and/or calling fees, permanently allocating an MSISDN is not cost-justifiable to an operator. That is, in automotive embedded systems that do not need voice or video calling services to be enabled, the operator still has to allocate an MSISDN in the (usually rare) case that an emergency call needs to be made. This results in a potential waste of E.164 numbering resource for the operator, and therefore unnecessary OPEX.
Proposal

In order to avoid MSISDNs having to be allocated on a permanent basis to automotive embedded systems that do not require voice or video calling, a solution is proposed in S2-131575. The proposal provides a simple network-based mechanism to allocate dynamically a temporary E.164 number to any UE that makes an emergency call, and retain the allocation for as long as is needed (e.g. based on local regulation for the period in which a UE needs to be able to receive a PSAP call-back, etc). The proposal seeks to reuse existing IMS functionality wherever possible (e.g. use of PSI functionality) in order to be light-weight and therefore justify its deployment over using E.164 numbering resources to permanently allocate MSISDNs.
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