November 2007
21-07-0411-00-0000


	Project
	IEEE 802.21 MIHS

<http://www.ieee802.org/21/>

	Title
	Multi-Radio Power Management Technical Requirement Lists

	DCN
	21-07-0411-00-0000

	Date Submitted
	November 9th, 2007

	Source(s)
	Junghoon Jee, Yoon-Young An, Changmin Park
	Voice: +82-42-860-5126

Fax: +82-42-861-5404

{jhjee, yyahn, cmpark}@etri.re.kr

	Re:
	IEEE 802.21 Session #23 in Atlanta, GA

	Abstract
	This contribution specifies the technical requirement lists for multi-radio power management

	Purpose
	Adoption

	Notice
	This document has been prepared to assist the IEEE 802.21 Working Group. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that IEEE 802.21 may make this contribution public.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as stated in Section 6 of the IEEE-SA Standards Board bylaws <http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and in Understanding Patent Issues During IEEE Standards Development http://standards.ieee.org/board/pat/faq.pdf


1.  Overview
The technical requirements for multi-radio power management can be classified as MIH User requirements and MIH Service requirements.
The MIH User requirements are about the expectation of MIH User when MRPM enabled MIHF is deployed in the MIH User’s system and network and about the expectation of MIH User when utilizing the MRPM enabled MIHF.
MIH Service requirements are about the functionalities which the MRPM enabled MIHF shall provide to meet the MIH User’s requirements and about how the MRPM enabled remote MIHF entities should interact to meet the MIH User’s requirements.
2.  Multi-Radio Power Management Technical Requirements
The followings are technical requirements from the MIH User perspective:
· The overall power consumption of the multi-radio terminal shall be minimized as much as possible.

· It shall provide a way to identify the power state of multi-radio interfaces.

· It shall provide a way to select which network interface to utilize for paging and location update in multi-radio environment.

· It shall provide a way to control the power state of network interface under considering the power consumption of multi-radio terminal.
The followings are technical requirements from the MIH service perspective:
· It shall provide a way to query the policy and configuration information for multi-radio power management.
· It shall define Information Elements to manage the multi-radio power management information.

· It shall provide a way to identify the power state of multi-radio interfaces.

· It shall provide a way to query the power state of the multi-radio interface.

· It shall provide a way to select the network interface utilized for paging and location update.

· It shall provide a way to control the power state of multi-radio interfaces.

· It shall provide a way to communicate among remote MIHF to perform multi-radio paging and location update.
3. Proposal 
Please apply the suggest requirements to the Section 7 of the contribution, 21-07-0335-01-0000 like below. The previous parts are denoted by blue and suggested remedy are denoted by red.
7 Functional Technical Requirements
The technical requirements for multi-radio power management can be classified as MIH User requirements and MIH Service requirements. 
The followings are MIH User requirements:

· The overall power consumption of the multi-radio terminal shall be minimized as much as possible.

· It shall provide a way to identify the power state of multi-radio interfaces.

· It shall provide a way to select which network interface to utilize for paging and location update in multi-radio environment.

· It shall provide a way to control the power state of network interface under considering the power consumption of multi-radio terminal.
The followings are MIH service requirements:
· It shall provide a way to query the policy and configuration information for multi-radio power management.
· It shall define Information Elements to manage the multi-radio power management information.

· It shall provide a way to identify the power state of multi-radio interfaces.

· It shall provide a way to query the power state of the multi-radio interface.

· It shall provide a way to select the network interface utilized for paging and location update.

· It shall provide a way to control the power state of multi-radio interfaces.

· It shall provide a way to communicate among remote MIHF to perform multi-radio paging and location update.
The following list the key functional requirements of the proposed MRPM solution.

7.1  Signaling Gains

MRPM shall provide signaling gains on the air interface compared with single radio systems. MRPM also shall provide signaling gains in the network.

7.2 Power Gains

The standard shall reduce the power consumption on the mobile terminal compared with single-radio systems.

· The power gains from paging on the active interface

· The power gains on the location updates on the active interface

· Power gains on the idle mode signaling of various interfaces using a single interface.

7.3 Quality of Service (QoS)

The standard shall provide a means for obtaining QoS information of each network involved in the handover process. The QoS attributes of the source system shall be translated into normalized link-layer QoS attributes of the target system across disparate media access technologies. This shall allow the migrating session to sustain its QoS attributes during and after the handover. 

As an example, translation will be required if users on an 802.11e WLAN system, handover sessions with 8 priority levels to a WiMax system supporting 4 priority levels.  The standard shall provide the means for obtaining the admission control decision so that proper matching can be made. During handovers, if the target network is unable to support the QoS levels of the serving network, the handover policy may not preclude the degradation of the QoS level of the session in the new network for the purpose of maintaining session continuity.
7.4 Network Discovery

The standard shall provide services to the higher layers to help with network detection. The standard shall allow a mobile terminal to optimize detection of a useable attachment to a network above the LLC through reliable MAC and PHY indications (events). These events may also trigger the handover process based on the results of network discovery. 

7.5 Information Discovery

The standard shall provide services to obtain information needed during idle mode operation. These services shall include mechanisms to obtain detailed information about each interface parameters of the mobile station.

7.6 Security

The standard shall provide a means to securely signal idle mode entry/exit, paging request and location update requests. The messages will have regular and secure versions. These messages may be obtained from the existing single-radio messages by certain extensions that will be defined in the standard.

7.7 Power Management

The standard shall support effective device power management by employing battery efficient network scanning procedures.  Wherever applicable the standard shall select network scanning opportunities to coincide with scheduled wake times to minimize the expended power by switching between the active and power save modes of operation for the wireless media employed.
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