January 2008
21-08-XXXX-00-0000

	Project
	IEEE 802.21 MIHO

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

	Title
	Mutli-Radio Power Management Scenario Amendments

	Date Submitted
	January 9, 2008

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

Fax: +82-42-861-5404

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

	Re:
	IEEE 802.21 Session #24 in January 2008

	Abstract
	This document proposes amendments for the MRPM scenarios.

	Purpose
	Discussion and 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 this contribution may be made public by IEEE 802.21.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


6 MRPM scenarios
The This standard shall facilitate power management services within any network environment for multi-radio mobile terminals nodes. In the case of cellular networks this includes interface with single-radio paging systems.[Note: This sentence needs to be clarified.]
MRPM shall effectively cope with all types of scenarios defined to exploit multiple radios in favor of signaling optimizations of both on the air interface and in the network. Some of these scenarios can be as follows: The multi-radio mobile nodes having heterogeneous IEEE802 interfaces and cellular interfaces are within the scope of this standard. Following are the scenarios which are considered to reduce the power consumption for the multi-radio mobile nodes.
· Paging on active interface. Paging using the active interface.
· Location update on active interface. Location update using the active interface.
· Idle mode signaling for multiple interfaces
· Other scenarios.
· Waking up WiFi interface via WiMAX paging
· Parameters configurations of idle interfaces
The specification may not impose any restrictions or assumptions on how a service provider might deploy or operate a particular network. Various IEEE802.xx wireless networks as well as different cellular networks can lead to several power management related optimization scenarios. [Note: This sentence needs to be clarified.] The primary scenarios that shall be supported by MRPM are listed below. However, the standard shall not be restricted to these scenarios only.

6.1 Paging On Active Interface Paging using the active interface
Mobile terminal Node is browsing the Internet on the Wi-Fi interface, the user gets a Voice over IP (VoIP) call on the WiMAX interface, WiMAX network needs to page the user.
The mobile node’s WiMAX interface was turned off and the mobile node is browsing the Internet using the WiFi interface. A voice over IP call is arrived on the WiMAX paging controller toward the mobile node’s WiMAX interface.
The key operations to utilize the active WiFi interface to page the WiMAX interface are like below.

· MRPM-PCs coordinate the signaling  Coordination between the WiFi paging control and the WiMAX paging controller
· Paging announce message is sent on Wi-Fi interface to turn on WiMAX interface from MRPM-PC to MRPM-PA  Signaling from the WiFi paging controller to WiFi access point  to deliver the paging announcement message for the WiMAX network.
· MRPM-PA sends the paging message to the mobile terminal effectively waking it up.  Signaling from the WiFi access point to the mobile node to deliver the paging announcement message for the WiMAX network.
· The commands to wake up the WiMAX interface in the mobile node.
See Figure 3. The Figure 3 shows the MRPM scenario of paging using the active interface.
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Figure 3. Scenario 1: Paging On Active Interface
Figure 3. Paging using the active interface

6.2 Location Update on Active Interface Location update using the active interface
The mobile terminal has Wi-Fi interface active and Wimax interface is idle. Mobile terminal uses its Wi-Fi interface to update its location for Wimax radio. The mobile node has WiFi and WiMAX interfaces. The WiFi interface is in the active state and the WiMAX interface is turned off. The mobile node uses the WiFi interface to update its location for the WiMAX network.
The following steps occur:
The key operations to utilize the active WiFi interface to update the location for the WiMAX network are like below.

· Mobile terminal sends location update request to MRPM-PA on Wi-Fi interface
· Signaling between the mobile node and the WiFi access point to update location regarding the WiMAX network
· MRPM-PA on Wi-Fi sends it to MRPM-PC for Wimax
· Signaling between the WiFi access point and he paging controller of the WiFi network
· Signaling between the WiFi paging controller and the WiMAX paging controller to update the mobile node’s location
· Reverse message flow for the location update response back to the mobile terminal.

See Figure 4. The Figure 4 shows the MRPM scenario of location update using the active interface.
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Figure 4. Scenario 2: Location Update on Active Interface
Figure 4. Location update using the active interface
6.3 Idle Mode Signaling for Multiple Interfaces
Multiple radios need to be switched off to the idle mode. Mobile terminals Wi-Fi, Wimax and 3GPP interfaces use Wi-Fi interface to signal the idle mode on all the interfaces.
The mobile node has WiFi, WiMAX and 3GPP interfaces. The mobile node utilizes the WiFi interface to enter into the idle states for all the WiFi, WiMAX and 3GPP interfaces.

The key operations to utilize one interface for idle mode signaling for multiple interfaces are like below.
· Mobile terminal sends idle mode entry request for all interfaces to MRPM-PA on Wi-Fi interface
· MRPM-PA on Wi-Fi sends it to MRPM-PC for Wi-Fi. 
· MRPM-PC for WiFi sends idle mode entry request messages to MRPM-PCs for the other interfaces.
· Replies get collected at MRPM-PC for WiFi.

· MRPM-PC for WiFi sends idle mode entry response to the MRPM-PA.

· MRPM-PA sends idle mode entry response to the mobile terminal.
· Signaling between the mobile node and the WiFi access point for the idle mode signaling for WiFi, WiMAX and 3GPP
· Signaling between the WiFi access point and the paging controller of the WiFi network
· Signaling between the WiFi paging controller and the paging controllers on the WiMAX and 3GPP networks.
See Figure 5.

The Figure 5 shows the MRPM scenario of the idle mode signaling for multiple interfaces.
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Figure 5. Idle Mode Signaling for Multiple Interfaces
Figure 5. Idle mode signaling for multiple interfaces
6.4 Wake Waking up WiFi interface via WiMax Paging
Alice has a hand-held dual mode MN which can access internet and receive VoIP call via technologies including WiFi and WiMAX. At work, the network operator provides her both WiFi and WiMAX access.  If there is no incoming traffic for 2 minutes, Alice’s dual mode MN goes to sleep state for power saving. Considering the power consumption of WiFi in idle state is much higher than the power consumption of WiMAX in idle state, the dual mode MN turns off the WiFi radio, enters idle mode for the WiMAX radio, and listens for paging messages via WiMAX radio. Note, even though the WiFi radio is shut, Alice is still registered on the network to receive SIP calls on WiFi.

If there is an incoming call for Alice, the multi-radio Paging controller will page Alice via WiMAX radio. Once the WiMAX radio receives the paging message, WiMAX radio will wake up the MN device, and MN device wakes up the Wi-Fi radio. The Wi-Fi radio will then associate with network infrastructure to receive the incoming call. 

This use case presents the benefit of utilizing WiMAX paging functionality for Wi-Fi power saving since no paging supported in IEEE 802.11 radio. According to the current 802.11 Standard, Wi-Fi radio has to perform frequent handovers among access points while traversing across multiple PoAs. Converting to WiMAX results in power savings at the MN.
The key operations to wake up the WiFi interface via WiMAX paging are like below.

· Signaling between the multi-radio paging controller and the paging agent of the WiMAX network to deliver the paging message toward the WiFi interface.
· The commands to wake up the WiFi interface in the mobile node.
6.5 Parameters Configuration of Idle Interface

A mobile node with a Wi-Fi WiFi interface and a cellular interface may place the Wi-Fi WiFi interface in a power saving mode and rely only on its cellular connection.  However, the user still wishes to use Wi-Fi WiFi interface when there is an incoming IP video call.  Other unimportant traffic such as location-based push messages (eg advertisements, sales alert, etc), should be filtered away and not received on the Wi-Fi WiFi interface. To do so, the mobile node needs to set up wake-up triggers, traffic filters, etc for the Wi-Fi WiFi interface.  The mobile node also needs to retrieve association information for the Wi-Fi WiFi interface, such as BSS max idle timeout, FBMS descriptors, etc.  One way to minimize power drain on the Wi-Fi WiFi interface is for the mobile node to configure/retrieve parameters using the active cellular interface.  In this use case, the mobile node will communicate with the PoS for Wi-Fi WiFi interface via the PoS for cellular interface.
The key operations to configure parameters of the idle interface through the active radio are like below.

· Traffic filters not to process the unimportant traffics on the WiFi interface
· Commands to wake up the WiFi interface
· Signaling between the mobile node and the cellular PoS to deliver the configuration parameters for the WiFi radio.
· Signaling between the cellular PoS and the WiFi PoS to deliver the configuration parameters for the WiFi radio.
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