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	1.1 Project Number: 802.21c 

	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:

Media Independent Handover Services -Multi-Radio Power Management Extensions


	3.1 Name of Working Group: Media Independent Handoff Working Group(C/LM/WG802.21)  

	Contact information for Working Group Chair 
Vivek Gupta

4945 Bridgeview Lane,

San Jose, CA 95138
US
vivek.g.gupta@intel.com

	Working Group Vice Chair 
Subir Das

One Telcordia Drive

Piscataway, NJ 08854 
US
subir@research.telcordia.com

	3.2 Sponsoring Society and Committee:IEEE Computer Society/Local and Metropolitan Area Networks (C/LM)
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Paul Nikolich

18 Bishops Lane
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US
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	4.1 Type of Ballot: Individual 

	4.2 Expected Date of Submission for Initial Sponsor Ballot: 2011-02

	4.3 Projected Completion Date for Submittal to RevCom: 2011-11

	5.1 Approximate number of people expected to work on this project: 30


	5.2 Scope of Proposed Standard:
This amendment shall define extensions to the 802.21 media independent handover function (MIHF) to provide mechanisms for reducing power consumption of multi-radio mobile devices

	Old Scope: 


	5.3 Is the completion of this standard dependent upon the completion of another standard: Yes
If yes, please explain: The completion of this standard is dependent upon the completion of IEEE 802.21 standard


	5.4 Purpose of Proposed Standard: 
The purpose of this standard is to improve the power efficiency of multi-radio mobile devices by providing network support

	Old Purpose: 


	5.5 Need for the Project:
As multi-radio mobile devices become popular, there is a need to improve power efficiency of mobile devices. Power savings in multi-radio mobile devices can be achieved by using the techniques such as turning off or placing in deep sleep mode of unused radios. It is necessary for IEEE 802.21 to create a standard, which specifies mechanisms to coordinate each radio operation of multi-radio mobile devices with network support.



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

	Intellectual Property 
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Project/Standard Title:

	7.2 International Standards Activities 
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b. Joint Development 
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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. 
b) Multiple vendors and numerous users. 
c) Balanced costs (LAN versus attached stations). 

IEEE 802.21 defines three media independent handover services of information, command, and event services. The goal of this project is to extend these services to support the power management of the multi-radio interfaces of mobile devices. These extended services will provide a mechanism to consider the information regarding the current operating mode and relative energy consumption of candidate network interfaces during handoffs. The extended services are applicable to more use cases beyond handover such as idle mode operation, location update, out-of-coverage area power consumption and energy efficient handling of keep-alives by always-on applications.

Currently more and more mobile devices have multiple radios. IMT-Advanced Technical Requirements that is being developed by ITU-R states several requirements on power management which have implications both on the air interface as well as the network. The proposed project will update IEEE 802.21 to support multi-radio power management to meet these requirements.

A key requirement proposed for consideration in IMT-Advanced for multi-radio power management is that power management can occur within the same technology, or between different technologies requiring coordination of heterogeneous idle mode power management systems. Thus the proposed project will be applicable to vendors of network services as well as vendors of multiple equipment types.

A wide variety of vendors currently build numerous wired and wireless products for the network equipment and mobile device market segments.  It is expected that the majority of those vendors, and others, will participate in the standards development process and subsequent commercialization activities.

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. The proposed project will be developed in conformance with IEEE 802.1D, 802.1Q and 802.1f.

3. Managed objects will be defined consistent with existing policies and practices for IEEE 802.1 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. 

1. The need for multi-radio power management is increasing due to the increase in the number of mobile nodes with multiple radios. 

2. Existing IEEE 802 standards provide diverse mechanisms for single-radio idle mode operation, paging, location update, out-of coverage area power consumption within the corresponding network. 

3. IEEE 802.21 defines remote control of network interfaces as part of the network selection process.  However 802.21 defines no mapping between the 802.21 “low power” state and the operating mode of any real network.  

4. The features to be defined in this project will deal with both IEEE 802 networks and cellular networks. There are no standards to deal with the coordination of these mechanisms for multi-radio mobile nodes nor for comparing the energy consumption of individual interfaces.

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. 

The ability to save power has been proven in various single-radio mobile nodes such as IEEE 802.11 power saving mode, IEEE 802.16e idle mode and sleep mode, and cellular power saving modes in 3GPP/2. 

The ability to locate and page the mobile node in dormant mode is also a proven and tested technology in various networks such as 3GPP/2. 

Out-of coverage area power management has been proven for single-radio mobile nodes for cellular networks and 802.16e.
Methods of comparing and coordinating the current operating modes of a multiple radio interfaces as well as for comparing the relative energy consumption of those radio interfaces can also be defined as extensions of IEEE 802.21 and are technically feasible.

Multi-radio out-of coverage area power management can also be defined as an extension of IEEE 802.21 and it is technically feasible.

The ability to emulate an interface to make it appear that a powered down radio on the mobile device is present in the candidate network can be defined as an extension of IEEE 802.21 and it is technically feasible to define such mechanisms.

Methods of discovering and configuring the timer values of keep-alives by always-on applications as well as generating the replies using the active interface can also be defined as extensions of IEEE 802.21 and are technically feasible.

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.

Idle mode procedures have been implemented within cellular networks and in media access dependent ways in IEEE 802 networks. Paging, location update and scanning approaches for the coverage have been implemented within cellular networks in media access dependent ways.

Cellular systems, IEEE 802.11, and IEEE 802.16 systems provide real world examples of single-radio power management mechanisms within homogeneous networks at layers 1 and 2 (PHY and MAC). 

The functionality that would be described in the proposed IEEE 802.21 amendment represents a marginal increment to the feature set and cost of networking devices and does not represent an originating cost.
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