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	1.2 Type of Document: Standard for

	1.3 Life Cycle: Full

	1.4 Is this project in ballot now? No


	2.1 Title of Standard: Standard for Local and Metropolitan Area Networks:

IEEE Media Independent Handover Services – Amendment: MIHF ID Group Management


	3.1 Name of Working Group: Media Independent Handoff Working Group(C/LM/WG 802.21)  
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Contact information for Sponsor Chair: 
Paul Nikolich
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Lynnfield, MA 01940
US
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	4.1 Type of Ballot: Individual 

	4.2 Expected Date of Submission for Initial Sponsor Ballot: 2014-08

	4.3 Projected Completion Date for Submittal to RevCom: 2014-11

	5.1 Approximate number of people expected to work on this project: 


	5.2 Scope of Proposed Standard: 
(i) To enable the use of multicast IEEE 802.21 signaling.
(ii) to provide data integrity, replay protection, confidentiality and data origin authentication to IEEE 802.21 MIH (Media-Independent Handover) multicast protocol exchanges.


	5.3 Is the completion of this standard dependent upon the completion of another standard: No
If yes, please explain: 


	5.4 Purpose of Proposed Standard: 

The purpose of this standard is to improve the user experience of a group of terminals by minimizing the delay during handover between heterogeneous access networks through the transmission of MIH messages to a group of MIHFs identified by a multicast MIHF ID. The MIH protocol specified in IEEE 802.21-2008 requires unicast signaling for every command issued to a terminal. In this way, the handover operation of a large group of terminals requires a significant amount of signaling and extra delay due to queuing, waiting to receiving the signaling to hand off. This extra delay and signaling can be minimized by issuing messages using multicast transport mechanisms and enabling multicast transactions in the MIH protocol. In addition, the use of multicast signaling encompasses a high risk if no security mechanism is in place. For this reason, this standard will identify mechanisms to secure the multicast MIH protocol exchanges.



	5.5 Need for the Project:
There are several handover scenarios where a large group of terminals need to perform a handover as a group, i.e. all the terminals will perform a handover to a certain target network. An example of such a use case, is  large-scale mesh networks in which a group of mesh nodes requires to handover from one  network to another during a short period of time for e.g., failover and failback.
IEEE 802.21-2008 tackles unicast signaling at the MIHF level. There exists the concept of zero-length MIH ID that enables all MIHFs to receive a message addressed to it, but there is no concept of group of receivers. In order to tackle scenarios where multiple nodes can be treated in a similar way and perform group handovers, it is required the definition of multicast MIH IDs and mechanisms for group management.

	5.6 Stakeholders for the Standard: Semiconductor manufacturers, network equipment manufacturers, mobile and wireless device manufacturers and network operators.

	Intellectual Property 

6.1.a. Has the IEEE-SA policy on intellectual property been presented to those responsible for preparing/submitting this PAR prior to the PAR submittal to the IEEE-SA Standards Board? Yes

If yes, state date: January 16, 2012
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6.1.b. Is the Sponsor aware of any copyright permission needed for this project? No
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6.1.c. Is the Sponsor aware of possible registration activity related to this project? No
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	7.1 Are there other standards or projects with a similar scope? No
If yes, please explain: 
and answer the following: 

	7.2 International Standards Activities 
a. Adoptions 
 Is there potential for this standard to be adopted by another organization? No
 Organization: 
 Technical Committee Name: 
 Technical Committee Number: 
 Contact person Name: 
 Contact Phone: 
 Contact Email: 
b. Joint Development 
 Is it the intent to develop this document jointly with another organization? No
 Organization: 
 Technical Committee Name: 
 Technical Committee Number: 
 Contact person Name: 
 Contact Phone: 
 Contact Email: 
c. Harmonization 
 Are you aware of another organization that may be interested in portions of this document in their standardization development efforts? No
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Five Criteria
17.5.1 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. 
Today, mobile phones, netbooks, laptops and other portable communication devices are often equipped with two or more access technologies such as IEEE 802.11, IEEE 802.16, GSM, UMTS, CDMA and other emerging cellular technologies such as LTE. There is a need to control transitioning of a group of those devices in an efficient way. Media-independent handovers using multicast technologies is one of the best mechanisms to achieve this. The need is not only for mobile devices but also stationary devices such as smart meters and sensors that are equipped with IEEE 802.15.4 mesh networking technologies.
b) Multiple vendors and numerous users. 
A wide variety of vendors are currently involved in building wireless products for the network equipment and terminal equipment in mobile and machine-to-machine (M2M) market segments. The number of connections for embedded mobile M2M applications hit 87 million in 2009 and is forecast to reach 428 million by 2014. Vendors, operators and users are all affected by this trend. 
c) Balanced costs (LAN versus attached stations). 

Media-independent handovers using multicast technologies can potentially enable an efficient use of network resources compared to handovers based solely on unicast communications when the granularity of handover control is group of devices and the size of the group is large. On the other hand, there is little cost increase for the devices to support multicast-based media-independent handovers.
17.5.2 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 that are compatible with systems management standards. 

1. The proposed project will be developed in conformance with the IEEE 802 Overview and Architecture.

2. Managed objects will be defined consistent with existing policies and practices for IEEE 802 standards.

Consideration will be made to ensure compatibility with the IEEE 802.21 and IEEE 802 wireless architectural models. 
17.5.3 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. 

There is no existing IEEE 802 standards that can fully control handover of a group of devices using group communications within the same access technology or across different access technologies. Multicast handover commands are defined in IEEE 802.21b for downlink only media, however, the solution does not define group management, and therefore is not generally applicable to group-based handovers over bidirectional media. 
The project will produce an amendment to the IEEE 802.21 specification. The enhancements in this amendment will be clearly distinguishable, since they will only address group communication issues with the Media-Independent Handover protocol.
17.5.4 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. 

Handover is a common mechanism, present in many systems such as IEEE 802.11, IEEE 802.16 and cellular systems. Accordingly it is clear that handovers within the confines of different 802 technologies are feasible and the basic feature of heterogeneous handover for individual devices are already defined in IEEE 802.21-2008 and its amendments. 
Group-based handover commands can be defined by straightforward extensions of the existing Media-Independent Handover protocol and primitives, and can be transported by existing multicast technologies that are defined at different layers including link-layer, network-layer and application-layer and implemented on switches, routers and application servers.
17.5.4.1 Coexistence of 802 wireless standards specifying devices for unlicensed operation 
A working group proposing a wireless project is required to demonstrate coexistence through the preparation of a Coexistence Assurance (CA) document unless it is not applicable.  The Working Group will create a CA document as part of the WG balloting process.  If the Working Group elects not to create a CA document, it will explain to the EC the reason the CA document is not applicable. 

A CA document is not necessary for this amendment. It will not change access mechanisms nor physical layer operation of IEEE networks at all, as this is already out of scope for IEEE 802.21.
17.5.5 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.
Cellular systems, IEEE 802.11, and IEEE 802.16 systems provide real world examples of handover mechanisms within heterogeneous networks with known cost factors, cost of performance, and installation costs. The functionality described in this amendment will allow for a well known way for managing group-based handovers between these radios in combination.
Use of multicast communications for group-based handovers can reduce the network resources required for handover signaling and will result in reduction of access network deployment costs. It is possible that a thousand of devices can form a group in a large-scale AMI (Advanced Metering Infrastructure) network, where the required network resources can be reduced to one-thousandth at the initiating node of a group-based handover.
Additional costs will be incurred owing to managing groups of stations for group-based handovers. However group management signaling required for each device to join and leave a group does not occur simultaneously in many cases, and therefore the additional costs are small. IEEE 802.21 is uniquely positioned to provide support for group-based handovers in a media-independent way.
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