3GPP TSG GERAN Meeting #45
GP-100158
Berlin, Germany, 1 – 5 March, 2010


Source:
Vodafone Group Plc
Title:
GERAN improvements to Machine-Type Communications Study Item Kickoff
Agenda item:
6.1
Document for:
Discussion
1.  Introduction

Operators’ M2M business is rapidly growing, and it has been stated in recent press releases that the majority of near term M2M service will be launched using GSM as the primary RAT [1].  In order to future proof any GSM, UMTS and LTE enhancements for Machine-Type Communications (MTC), it was proposed not to prioritise the M2M use cases but rather to first focus on the work on addressing the issues that may arise from supporting MTC devices.
1.1  How to Protect the Network from M2M devices?

Certain features of MTC devices may seriously impact the normal operation of the network and it is important that GERAN investigates how to mitigate the adverse effects of MTC devices. As an example, certain applications are likely to generate traffic in a synchronised manner e.g. time controlled devices and it is important to have mechanisms to spread out the traffic and reduce the effect on the network. Many applications can fall into this category e.g. smart metering, traffic monitoring etc. Hence, it is important for GERAN to consider that characteristic of the application rather than the application itself. The optimisation should work for all applications with such behaviour.

1.2   How to improve Network Efficiency in handling M2M?

Even though the network can already support devices with certain MTC features like low mobility and small packet transmissions, GERAN should study whether the network is providing an efficient support, considering that it is designed for normal Human to Human communication with characteristics which are different from those of MTC devices. If a use case approach is used the scope of the study would be limited to that use case, whereas the actual intention is to check the limitations of the system and based on the findings to consider means to improve the network efficiency. 

1.3 How to reduce the unit cost of GERAN mobile transceivers for mass market M2M deployment?
A GERAN mobile transceiver module today is already the lowest cost 3GPP radio access technology compared to UMTS and LTE but the aim of the study should also focus on driving down the cost of the GERAN unit further to make it even more attractive for M2M wholesale customers to adopt and deploy a GERAN transceiver module in every machine.  The study should look to standardising solutions for a low cost no frills M2M GERAN module (e.g. GPRS only).
2.  Proposed Approach to Study Item

Our proposal is for the study item “GERAN improvements to Machine-Type Communications” [2] to be done in two stages.  Firstly, for the short term (Rel-10 timeframe), improve GERAN for Smart Metering to ensure GSM is the preferred RAT for this type of M2M application.  Secondly, for the longer term (Rel-10 and beyond), any enhancements to GERAN should be done to cover all M2M use cases listed by SA1 [3].

2.1  Smart Metering

Smart metering is one of the first M2M use cases with a mandate from the European Commission for European Standardisation Organisations (including ETSI) to develop an open architecture for utility meters involving communication protocols enabling interoperability.  This EC mandate, M/441, was published on 16 March 2009 (see Appendix for general description of mandate).  The European Union has also set a target by 2020 to reduce the output of greenhouse gases, to improve energy efficiency and to increase the use of renewable energy (all by 20%) with the help of fully operational Smart Metering systems across Europe [4].  Hence, ETSI TC M2M has the overall task of standardising M2M.
Today’s meter reading is taken very infrequently, e.g. once a quarter, when people move house, etc, however, future power generation methods and demands may require up to the minute meter reading so that power companies can meet energy supply on-demand via a “smart grid”.  In the future, more of our energy supplies will come from renewable resources so, say, electricity supply will depend on wind and water levels (slow start energy generation) unlike gas power plant energy generation can be “switched on” in a matter of hours.  More frequent meter reading is also useful, for example, (i) in case home power generation is supplied back into the national power grid and (ii) for real-time changes to peak and off-peak energy charging. 
2.1.2 Architecture 
The architecture below is one that is being discussed in ETSI TC M2M.

[image: image20.png]



The M2M Device is a very small unit associated with the meter.  The meter can be water, gas, electricity or heat.  The method to power the M2M device is much debated, for example, any electrical power supply to the device must be isolated; especially in the case when the device sits next to the gas supply (any electrical spark could cause an explosion).  It has been proposed that the M2M Device communicates with the M2M Gateway or directly to the M2M Core.  The communication between the GW and Device has been proposed to be Bluetooth, Zigbee, conventional Radio, wired, etc.  Some argue that it is already possible to use power transmission lines to transmit electricity meter readings so there is no need for other wireless communication methods.  Nevertheless, the communication method between the Device and Gateway is not yet standardised so it does not exclude the possibility of building a GSM transceiver directly into the meter.  The introduction of ultra-compact IFF/MFF SIM card (size of a pin head) [5] also paves the way for smaller GSM transceivers for M2M Devices.
An example of an M2M Gateway is an in-home energy display unit that aggregates all the meter readings and forward them onto the M2M Core wirelessly via GERAN.  The Gateway could also be an aggregator with a number of wired links (e.g. ADSL, powerline, cable, etc.) to the M2M Core.
The M2M Core is responsible for billing of each M2M Gateway and, if required by the operator, individual M2M Devices.

2.1.3 Smart Metering Configuration
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The diagram illustrates an example Smart Metering Configuration taken from ETSI TR 102 691 v0.3.1.  Notice that this configuration is either under trial or already deployed in some European countries for electricity meters.  Eventually, all meter readings in the house will be displayed to the occupants in the home and sent to the respective energy companies.
2.1.4  Conclusion

Smart metering has a mandate from the EC and there is a 2020 deadline to have this M2M application deployed in every home in the EU.  It is proposed that our activity in GERAN contributes to this drive in order to ensure GSM is the preferred RAT for the smart metering standard.  Solutions to improve GSM for Smart Metering should be standardised by GERAN within the Release 10 timeframe.  This does not exclude the possibility of specifying further enhancements in Rel-11 and beyond.
2.2 GERAN enhancements for all other MTC use cases
Our proposal is to study into how well GERAN can support each of the MTC features outlined in the SA1 service requirements TS 22.368.  In order to focus the study, we propose for GERAN to look into the following MTC features and, if necessary, prioritise these for the overall study item:
2.2.1 Time Controlled

GERAN should study the limitations of the RACH capacity and paging capacity in order to understand whether improvements are required e.g., at which MS population size does the system run into RACH resources limitation and paging capacity limitations. Example use cases are for utility management e.g. millions of smart meters attempting to connect at the same time to the network to provide their data, traffic telematics e.g. thousands of MTC devices in cars sending information about their speed and location around the same time or for software upgrades e.g. server trying to do software upgrade in a large number of devices at the same time.

2.2.2 Small Packet Transmission

GERAN need to study for which packet size the system is really inefficient and based on this knowledge, GERAN can decide whether optimisations are required. Example use cases include utility management where a smart meter needs to connect at regular intervals of time to provide a reading, traffic telematics e.g. for inventory control where MTC devices connect to the network at regular time intervals to send their location or vending machine stock control e.g. a vending machine connects to the network when stock falls below a certain level.

2.2.3 Low Mobility 

For MTC feature ‘low mobility’, GERAN should consider the overhead introduced due to the assumption that the device is mobile and based on the findings, RAN2 should consider optimisations to reduce the overhead e.g. in terms of unnecessary mobility procedures. Example use cases are vending machines in fixed locations that send data to the network whenever the stock falls below a certain level or monitoring applications e.g. flood defence and cameras in fixed location performing surveillance.

2.2.4 Extra Low Power Consumption

GERAN should consider further improvements to the standby time of MTC devices considering the characteristics of MTC devices which allow for further compromise on other performance indicators which are important for human to human communication but not for M2M communication.  Example use cases include support of large number of monitoring devices which are expected to make an efficient use of the limited power supply while in remote locations e.g. Wildlife Monitoring or asset tracking. 
2.2.5 Group Based MTC Features

GERAN should consider possibility of the network sending data to small groups of UEs and to a large number of such groups. Ability of existing mechanisms to support multicast to large number of small groups should be investigated and if limitations found, GERAN should consider optimisations. An example use case that fit in this category is the automatic configuration of a group of MTC devices e.g. for a software upgrade. 

2.2.6 Mobile Originated or Mobile Terminated Only

GERAN should consider the improvements possible if a device is only a MO or a MT type device. Example use cases include MTC devices involved in monitoring activities and are only expected to have MO traffic e.g. flood defence, asset tracking etc. or MTC devices only need infrequent software updates and are never expected to send any data to the network.

2.2.7  Conclusion

In this second stage (longer term) of the study, we propose to prioritise MTC features to consider for the overall study rather than prioritising use cases. GERAN is kindly requested to discuss the proposed approach and agree on the prioritised list of MTC features to study as part of the M2M study item.  It is also proposed that any solution derived from this part of the study is aimed for Rel-10 and beyond.
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4.  Appendix

General description and reference to EC Mandate M/441

Following the European Commission Standardisation Mandate M/441, Standardisation mandate to CEN, CENELEC and ETSI in the field of measuring instruments for the development of an open architecture for utility meters involving communication protocols enabling interoperability, Smart Metering is defined as follows:

The general objective of this mandate is to create European standards that will enable interoperability of utility meters (water, gas, electricity, heat), which can then improve the means by which customers’ awareness of actual consumption can be raised in order to allow timely adaptation to their demands (commonly referred to as ‘Smart Metering’).
Smart Metering primarily targets improvement of energy end-use efficiency as defined by Directive 2006/32/EC, thus contributing to the reduction of primary energy consumption, to the mitigation of CO2 and other greenhouse gas emissions. 

According to article 13 ‘Metering and informative billing of energy consumption’ of this directive; competitively priced individual Smart Meters (also mentioned as Utility Meters) shall accurately reflect final consumers’ actual energy consumption and shall provide information on actual time of use, in so far as it is technically possible, financially reasonable and proportionate in relation to potential energy savings.

Smart meters are utility meters (electricity, gas, water, heat meters) which bring about the end of estimated bills and meter readings, and provide customers and energy distributors and suppliers with accurate information on the amount of utility being used.

Smart Metering provides:

· Customers with the information they require to become energy savvy and make smarter decisions about their energy usage,

· Energy suppliers with the means to better understand and service their customers,

· Distributors with an effective tool to better monitor and manage their networks.

In addition, Smart Metering enables those customers who choose to generate their own electricity (micro generators) to be financially rewarded for their contribution to the national grid and distributors to better manage this contribution.

The following section provides a list of functionalities that shall be provided by Smart Metering Information Systems as documented in a report of the Smart Metering Co-ordination Group [i.2]. This list does not include the metrological functions currently performed by conventional meters / metering systems which may also be required.
The functionalities are grouped into 6 categories and are referred to in the remaining of this document as Additional Functionalities.
For the purposes of identifying where new standards might be required, this section describes the Additional Functionalities at a high level. Section 5.2 provides a further detailed use cases specific description confirming that the scope of each functionality was properly defined.

The proposed list of 6 main “Additional Functionalities”  are expressed in broad terms, so that they can be related to electricity, gas, heating/cooling (hereafter ‘heat’) and water. However, not all use cases listed in section 5.2 have to be derived from these “Additional Functionalities”.

F1
Remote reading of metrological register(s) and provision to designated market organisation(s)
General definition:
Metering system capability to provide at a distance the designated market organisation(s) with the value of the meter register(s) through a standard interface at a pre-defined time schedule or on request.

Explanation:
(a) Meter readings and other metrological data recorded at the customer’s premises, which are made available to designated market organisation(s) at a pre-defined time schedule and on request.
(b) Includes export metering (i.e. provision of consumption and injection data and on net flows exported).


F2
Two-way communication between the metering system and designated market organisation(s) 
General definition:
Capability of the metering system to retrieve at a distance data on e.g. usage, network and supply quality, events, network or meter status and non-metrological data and to make this data available to the designated market organisation(s).
Ability of the designated market organisation(s) to configure the metering system at a distance and to carry out firmware/software upgrades.
Ability of the metering system to receive information – for example information sent from the Energy Services Provider (and/or via relevant third parties e.g. distribution system operator or metering operator) to the end user customer.

Explanation:
(a) Metering system to designated market organisation(s)
Uploading of data and information to permit e.g. monitoring of supply quality, outages (electricity), network leakage detection (water)
and identification of possible meter malfunction
- tamper and fraud detection
- diagnostics (mainly for electronic components)
- meter / metering system status (e.g. battery condition credit/prepayment mode).
  Also identification of incorrectly sized or blocked meters (water).

(b) Designated market organisation(s) to metering system
Downloading data to metering system to enable e.g.:
- remote configuration of the meter or parameters used by the meter/metering system
- clock synchronisation
- software and firmware updates

c) Designated market organisation(s) to customer i.e. where messages/information shown on metering system.
Ability of the metering system to receive messages from designated market organisation(s), both standard and ad hoc, e.g. on planned interruptions, messages on price changes)
and to receive information (incl. account information).


F3
Meter supporting advanced tariffing and payment systems 
General definition:
Support for payment systems:
Capability of the metering system to allow the customer to prepay for usage by suitable payment means, to connect a supply and disconnect it after a predetermined consumption or certain time duration.
Support for tariffing:
Metering system provided with multiple rate registers for consumption (and where applicable) injection to allow e.g. for time of use tariffs, critical peak, real-time pricing or combinations of these.

Explanation:
a) Prepayment
Metering system to support prepayment (and other payment) options.
May also permit credit/prepayment switching

(b) Multiple rate tariffs
Use of multiple registers within meter or recording of interval reads


F4
Meter allowing remote disablement and enablement of supply 
General definition:
Capability of the metering system to allow the designated market organisation(s) at a distance to safely control or configure supply limitation (not gas), enable and disable supply through configurable parameters set at the meter.

Explanation:
Remote connection / disconnection and Remote flow/power limitation


F5
Communicating with (and where appropriate directly controlling) individual devices within the home/building 
General definition:
Capability of the metering system to securely exchange data with home and building or energy management systems and where appropriate with individual devices within the home/building (e.g. air conditioners, heaters, boilers).

Explanation:
(a) Used by the distribution network operator AND/OR the Energy Services Provider for remote load management applications
- by means of a local energy management system or home/building control system
- where appropriate by direct control of individual devices within the home/building

(b) Used by consumer for remote control of individual devices

(c) Used by customer for information on individual appliance consumption
information from microgeneration device(s) on gross electricity generated


F6
Meter providing information via portal/gateway to an in-home/building display or auxiliary equipment 
General definition:
Capability of the metering system to provide information on total usage, injection and other metrological and non-metrological data for external visual display

Explanation:
Interfacing with home communications systems / home area network 
Enables meter to export metrological and other information for display and potential analysis.
Potential for home and building control applications and sophisticated energy management systems.
[In-home/building displays may also be preferable for information noted above]


These “Additional Functionalities” serve as a basis or frame for defining corresponding Use Cases for the Mandate M/441, from which potential requirements can be derived for the Smart Metering System (see section 5.2).
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