
IEEE C802.16m-09/0553r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Amendment Text Proposal for Section 10.5.3 on “Power Management for Connected Mode” 

	Date Submitted
	2009-03-10. 

	Source(s)
	N. Himayat, M. Venkatachalam, A. Koc, S. Talwar, H. Yin, S. Ahmadi, M. Ho, R. Yang, 
Intel Corporation 
S. Andreev, P. Gonchukov, A. Turlikov, SUAI 
G. Miao, Ye (Geoffrey) Li, Georgia Tech.
H. Kim,  U.T. Austin

Mamadou Kone, Ming-Hung Tao, Ying-Chuan Hsiao, ITRI 

	Voice:
1-408-765-5043
E-mail: nageen.himayat@intel.com
makone@gmail.com

	Re:
	Amendment text proposal for 802.16m AWD (IEEE 802.16m-09/0010) on Section 10.5 on “Power Management for Connected Mode.”

	Abstract
	This contribution provides further details to support power management for active connected mode within 802.16m. Specifically, it proposes amendment text for section 10.5.3 on “Power management for the connected mode,” in response to the CFC on section 10.5.

	Purpose
	Review and Adopt.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 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 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Amendment Text Proposal for Section 10.5.3 on “Power Savings for Connected Mode”
N. Himayat, M. Venkatachalam, A. Koc, S. Talwar, H. Yin, S. Ahmadi, M. Ho, R. Yang
Intel Corporation,
S. Andreev, P. Gonchukov, Prof. Turlikov, SUAI, St. Petersburg 

G. Miao, Ye (Geoffrey) Li, Georgia Institute of Technology
H. Kim, U. T. Austin 
2 Introduction  

Client (mobile station or MS) power savings is an important consideration in defining cellular system standards. The IEEE 802.16m, Systems Requirements Document (SRD), [‎3], requires that the standard support “enhanced power savings mode” (section 6.11), as well as reporting mechanisms for communicating power related information such as client’s battery life (section 6.4.1).   The 802.16m System Description Document (SDD), [‎4], includes support for power management techniques related to sleep, idle as well as the connected modes (section 10.5).   
In our earlier contribution, [‎5], we had described techniques for active mode power savings at the client, as well as discussed the necessary standards hooks required to enable energy efficient communication for active connected mode.  This contribution provides 802.16m amendment text for Section 10.5.3 on “Power savings in connected mode.”
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4 Amendment Text Proposal for Section 10.5.3
-----------------Begin Amendment Text Proposal for Section 10.5.3-----------------------

10.5.3 Power Management for the Connected Mode

Enhanced power savings when the MS is in connected mode and is actively transmitting to the network may be supported in the network.  In this mode, the base station may allocate resources and set transmission parameters to optimize energy savings at the MS.  Various metrics may be used for measuring and optimizing active mode energy efficiency.  An example metric to quantify energy efficiency is the “Bits-per-Joule” metric.
10.5.3.1 Required MS Capability Exchange 
To enable active mode energy savings, the MS will communicate its client power profile to the base-station. This information exchange can be performed during MS capability exchange upon initialization through the SBC-REQ/RSP MAC management messages (see 6.3.2.3.23 & 24 of [‎1]). A new TLV encoding specifying the MS Power Profile is defined for this purpose.   
The MS Power Profile will include an estimate of the MS circuit power consumption. The circuit power consumption in the transmit mode is the additional power consumed in the MS device electronics when the MS is actively transmitting to the network. The circuit power captures the power overhead of signal transmission beyond the RF power required to send the signal reliably to the BS.  The MS may also report an estimate of the circuit power consumed in active receive mode, as well as the Idle power consumed when the MS is not communicating with the network.   The encoding of the MS Power Profile TLV is given below.
	Type
	Length
	Value
	Scope

	206 
	6
	Bits 0-7: Transmit Circuit Power (in steps of 10 dBm)
Bits 8-15 Receive Circuit Power (in steps of 10 dBm)

Bits 16-23 Idle Power (in steps of 5 dBm)

Bits 24-47 Reserved 


	SBC-REQ, SBC-RSP


10.5.3.2 Initiating Active Mode Energy Savings 
Either the MS or the BS may initiate active mode energy savings mode for the MS. The selection of this mode will be through slow updates using MAC management messages. Specifically, the PMC_REQ/RSP (Power Control Mode Change) mechanism defined in Section 6.3.2.3.54 of [‎1] will be used. The MS will use the existing 5 bit reserved field within the PMC-REQ message to initiate active mode energy savings. The exact changes to the PMC_REQ message are shown in bold text below. 

	Syntax
	Size
(bit)
	Notes

	PMC_REQ message type {
	-
	-

	Management Message Type = 63
	8
	Type =63

	Power control mode change 
	2
	0b00: Closed-loop power control mode 0b01: Open loop power control passive mode with Offset_SSperSS retention. 0b10: Open-loop power control passive mode with Offset_SSperSS reset 0b11: Open-loop power control active mode

	UL Tx power 
	8
	UL Tx power level for the burst that carries this header (11.1.1). When the Tx power is different from slot to slot, the maximum value is reported.

	Confirmation 
	1
	0: Request 
1: Confirmation 

	Energy savings mode 
	1
	0: Off

1: On

	Energy savings mode confirmation 
	1
	0: Request 
1: Confirmation 

	Reserved 
	3
	Shall be set to zero.

	}
	
	-


10.5.3.2 MS Power Update Mechanisms 
Existing open and closed loop power update mechanisms, as specified in section 8.4.10.3 of IEEE 802.16 [‎1] standard, shall be used to control the MS transmit power for energy efficient transmission. 
-----------------End Text Proposal-----------------------










  


