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1.1 Project Number: P802.16p
1.2 Type of Document: Standard
1.3 Life Cycle: Full Use


2.1 Title: Amendment to IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air Interface for Broadband Wireless Access Systems – Enhancements to support Machine to Machine Applications


3.1 Working Group: Broadband Wireless Access Working Group (C/LM/WG802.16)
Contact Information for Working Group Chair
   Name: Roger Marks
   Email Address: r.b.marks@ieee.org
   Phone: 1 619 393 1913
Contact Information for Working Group Vice-Chair
None



3.2 Sponsoring Society and Committee: IEEE Computer Society/Local and Metropolitan Area Networks (C/LM)
Contact Information for Sponsor Chair
   Name: Paul Nikolich
   Email Address: p.nikolich@ieee.org
   Phone: 857.205.0050
Contact Information for Standards Representative
None



4.1 Type of Ballot: Individual
4.2 Expected Date of submission of draft to the IEEE-SA for Initial Sponsor Ballot: 11/2011
4.3 Projected Completion Date for Submittal to RevCom: 07/2012


5.1 Approximate number of people expected to be actively involved in the development of this project: 100

5.2 Scope: 
This amendment specifies IEEE Std 802.16 medium access control (MAC) enhancements and minimal Orthogonal Frequency Division Multiple Access (OFDMA) Physical Layer (PHY) modifications in licensed bands to support lower power consumption at the device, support by the base station of significantly larger numbers of devices, efficient support for small burst transmissions, and improved device authentication. 

5.3 Is the completion of this standard dependent upon the completion of another standard:  Yes.  This amendment builds on top of the features in IEEE Std 802.16m specification

5.4 Purpose: To enable a range of Machine to Machine applications in which the device communications require wide area wireless coverage in licensed bands, and are automated rather than human initiated or human controlled for purposes such as observation and control of these devices. 

5.5 Need for the Project: Many Machine to Machine applications require network access that involve requirements significantly different from those used to support typical human initiated or human controllednetwork access. Such applications include secured access and surveillance, tracking, tracing and recovery, public safety sensors, vehicular telematics, healthcare monitoring of bio-sensors, remote maintenance and control, smart metering, automated services on consumer devices, retail digital signage management. The current 802.16 standard and the amendments under development do not address the unique requirements of these applications such as very low power consumption, large number of devices, short burst transmissions, device tampering detection and reporting etc. While these requirements are not all encompassing to the Machine to Machine applications space, they will indeed enable many applications that need the enhancements proposed in this amendment.

5.6 Stakeholders for the Standard:  Network operators, utility companies, government agencies, network equipment manufacturers, mobile and wireless device manufacturers, semiconductor manufacturers. 


Intellectual Property
6.1.a. Is the Sponsor aware of any copyright permissions needed for this project?: No
6.1.b. Is the Sponsor aware of possible registration activity related to this project?: No



7.1 Are there other standards or projects with a similar scope?: Yes. 
· ETSI Technical Committee project on Machine to Machine Communications. <http://www.etsi.org/website/technologies/m2m.aspx>
· 3GPP TS 22.368: Service requirements for Machine-Type Communications (MTC), Stage 1, Release 10, March 2010.
· 3GPP2 SC.R5003-0: Vision for 2009 and Beyond, Version 1.0, April 2009.
· 3GPP2 S.P0140-0: Study for Machine to Machine (M2M) communication for cdma2000 Wireless Networks

7.2 International Activities
   a. Adoption
   Is there potential for this standard (in part or in whole) to be adopted by another national, regional or international organization?:  Yes
      Organization: ITU
      Technical Committee Name: IMT Systems
      Technical Committee Number: Working Party 5D
      Contact Name: Mike Lynch
      Phone: 972 814 4901
      Email: MJLynch@mjlallc.com
   b. Joint Development
   Is it the intent to develop this document jointly with another organization?: No
   c. Harmonization
   Are you aware of another organization that may be interested in portions of this document in their standardization development efforts?:No
      Organization: 
      Technical Committee Name: 
      Technical Committee Number: 
      Contact Name:
      Phone: 
      Email: 


8.1 Additional Explanatory Notes (Item Number and Explanation):


(Item 5.2)
Definition of machine to machine communication: 
This is information exchange between devices (subscriber station) through a base station, or between a device and a server in the core network through a Base Station that may be carried out without any human interaction.
Backward Compatibility:

This amendment provides continuing support for WirelessMAN-Advanced Air Interface and legacy WirelessMAN-OFDMA equipment.
FIVE CRITERIA

Broad Market Potential

A standards project authorized by IEEE 802 shall have a broad market potential. Specifically, it shall have the

potential for:

a) Broad sets of applicability.

b) Multiple vendors and numerous users.

c) Balanced costs (LAN versus attached stations).
Machine to Machine (M2M) communications is a very distinct capability that enables the implementation of the “Internet of things”. As per several market forecasts, the potential market for this is expected to be very large with millions of devices connected over the next 5 years. 

a) Broad sets of applicability:
The variety of applications that are possible include Secured Access, Surveillance, Tracking, Tracing,  Recovery, Public Safety, Payment systems, 
Healthcare, Remote Maintenance and Control, Metering, Consumer Electronics and Retail [1].
b) Multiple vendors and numerous users:
The technologies involved in enabling machine to machine communications can be enabled by a variety of base station and mobile device vendors, chipsets can be developed by a variety of vendors and also applications can be provided using this standard by numerous industry players. 

c) Balanced costs (LAN versus attached stations):
The technologies used in M2M provide an appropriate degree of balance of costs between mobile devices and the network infrastructure including servers. Each server might be able to support several mobile devices.
Compatibility

IEEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture, Management, and Interworking documents as follows: 802 Overview and Architecture, 802.1D, 802.1Q, and parts of 802.1f. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802.

Each standard in the IEEE 802 family of standards shall include a definition of managed objects which are compatible with systems management standards.

This amendment will be in compliance with the IEEE 802.1 Architecture, Management, and Interworking documents as required. There is no specific technology feature anticipated in the M2M amendment that could preclude this compliance.
Distinct Identity

Each IEEE 802 standard shall have a distinct identity. To achieve this, each authorized project shall be:

a) Substantially different from other IEEE 802 standards.

b) One unique solution per problem (not two solutions to a problem).

c) Easy for the document reader to select the relevant specification.

a) Substantially different from other IEEE 802 standards:
This amendment is unique in its objective of providing M2M enhancements for 802.16 networks using licensed bands. Such capabilities are clearly distinct in terms of what’s provided in other standards because it requires unique enhancements like handling of extremely large number of devices in a large coverage area, very low power operation, etc.
b) One unique solution per problem (not two solutions to a problem):

There is no other standard in IEEE 802 that is specifically targeting M2M applications in a wide coverage area supporting a large number of wireless devices in licensed bands at this time. 
c) Easy for the document reader to select the relevant specification.

The title of this amendment and the scope is distinct enough for document readers to discern the application of this  standard.
Technical Feasibility

For a project to be authorized, it shall be able to show its technical feasibility. At a minimum, the proposed

project shall show:

a) Demonstrated system feasibility.

b) Proven technology, reasonable testing.

c) Confidence in reliability.

a) Demonstrated system feasibility.
 Machine-to-Machine(M2M) communications has been shown to be feasible in many technologies and 802.16 is similar in characteristics of some of these technologies and therefore it is reasonable to assert that it is feasible for 802.16 to support M2M applications.
b) Proven technology, reasonable testing.
Several IEEE Std 802.16 based systems have been deployed in the market place worldwide  

c) Confidence in reliability.

Reliability has been proven for several IEEE Std 802.16 based systems in the market place worldwide. This amendment is expected build on those features and maintain reliability in M2M applications.
Coexistence of 802 wireless standards specifying devices for unlicensed operation
The expectation is that only licensed band devices will be supported. Hence the co-existence requirement does not apply.
Economic Feasibility

For a project to be authorized, it shall be able to show economic feasibility (so far as can reasonably be

estimated), for its intended applications. At a minimum, the proposed project shall show:

a) Known cost factors, reliable data.

b) Reasonable cost for performance.

c) Consideration of installation costs.

a) Known cost factors, reliable data.
The incremental cost of implementing this amendment over systems based on IEEE Std 802.16 are nominal and within the realm of economic feasibility. The significant cost elements are in the firmware or software components and they are expected to be feasible in the market friendly manner. 
b) Reasonable cost for performance.
There is no expectation of significant costs incurred to support M2M capabilities in a device or a base station beyond a reasonable amount that is actually feasible. 

c) Consideration of installation costs.

Seeing the wide economic feasibility of IEEE Std 802.16 based systems deployed in the field today worldwide, the additional installation costs incurred for supporting this standard are within reasonable bounds. 
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