
IEEE C802.16m-09/0934

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

	Title
	Sleep Mode Operations with Persistent Allocation

	Date Submitted
	2009-04-27

	Source(s)
	Zhifeng (Jeff) Tao, Weihuang Fu, Philip V. Orlik, Jinyun Zhang
Mitsubishi Electric Research Lab
Toshiyuki Kuze
Mitsubishi Electric Corp

	Voice: 617-621-7557
Fax: 617-621-7550

tao@merl.com
Voice: +81-467-41-2885

Fax: +81-467-41-2486

Kuze.Toshiyuki@ah.MitsubishiElectric.co.jp


	Re:
	“802.16m AWD”: 
IEEE 802.16m-09/0020, “Call for Contributions on Project 802.16m Amendment Working Document (AWD) Content”. 
Target topic: “Power Conservation-Sleep/Idle”

	Abstract
	This contribution proposes sleep mode mechanism with persistent allocation to be included in the 802.16m amendment working document.

	Purpose
	To be discussed and adopted by TGm for 802.16m amendment working document.

	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>.


 Sleep Mode Operations with Persistent Allocation
Zhifeng (Jeff) Tao, Weihuang Fu
, Philip V. Orlik, Jinyun Zhang

Mitsubishi Electric Research Lab

Toshiyuki Kuze
Mitsubishi Electric Corp

1 Introduction

This contribution proposes the text of Sleep Mode section to be included in the IEEE 802.16m amendment [1]. The technical text is inherited from the IEEE 802.16m SRD [2], SDD [3], and IEEE P802.16 Rev2/D9 [4]. 
2 Problem Statement 
Suppose an AMS has to handle a mixed traffic (e.g., persistent allocation with a non-persistent allocation) in sleep mode.  

· If we always set the sleep cycle to the persistent allocation period

We won’t be able to meet the QoS requirement of the non-persistent allocation traffic, if, for example, the non-persistent allocation traffic’s required minimum latency is smaller than persistent allocation period.

· If we set the sleep cycle to meet the most stringent QoS requirement 
We may set the minimum sleep cycle duration to meet the minimum latency requirement of the non-persistent allocation traffic, if the required minimum latency is shorter than the persistent allocation period.  However, AMS’s listening window may not coincide with the persistent allocation and thus may still miss the persistent allocation traffic.  
To address this problem, we propose a solution in section 3 below.
3 Proposed Solution 
Use 
[image: image1.wmf]

 to denote persistent allocation period. The default length of listening window is 
[image: image2.wmf]

.  For the sake of brevity, the traffic using persistent allocation scheduling is called PA traffic in the ensuing discussion.  Moreover, suppose another type of traffic (TR) with certain QoS requirement co-exists with the PA traffic in the network.
In the example shown in Fig 1., PA and TR traffic are considered. 
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Fig. 1 
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Sleep Cycle Extension
When no TR traffic is received during the listening window, the sleep cycle should be increased to save energy. When only PA data is received during the listening window, the sleep cycle should be set to PA period and not be increased. 
Thus, sleep cycle increase should follow:  

Current Sleep Cycle = min(2 x Previous Sleep Cycle, TP, Final Sleep Cycle)………...(1),

When AMS is receiving traffic via persistent allocation, the maximum sleep cycle size shall be no larger than TP.  If TR traffic is received during listening window, the sleep cycle is reset to Tmin.  
Listening Window Shift: 

AMS should stay awake for PA frames. There are two situations based on the relative location of this frame. 
1. In the first situation, a PA frame will be in the listening window of current sleep cycle.  In this case, there is no need to adjust for the listening window. The PA frame can be received during the listening window. 
2. In the other situation, a PA frame falls in the sleeping window of the current sleep cycle. Without adjustment, the PA frame will be missed. So, the sleep cycle should be able to shift the listening window to line up with the PA frame. This offset is in term of the number of frames. As the example shown in Fig. 1, the listening window is shifted to the PA frame location for the purposes of both listening and PA frame receiving.
4 Proposed Text 

[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

15.2.x.x.2.2  Sleep Cycle Operations
[Insert the paragraph as follows]
When sleep cycle operation is used for “persistent allocated traffic only” or “persistent allocated traffic mixed with other traffic” scenario, the AMS and ABS shall update the length of the Sleep Cycle as follows:

Current Sleep Cycle = min( 2  x Previous Sleep Cycle, Persistent Allocation Period, Final Sleep Cycle)……….(x)

15.2.x.x.2.3 Listening Window operations

[Insert the paragraph as follows]

Listening Window can be shifted by a defined offset and start from one of the frames in the Sleep Cycle. The offset can be used implicitly or explicitly. When Sleep Cycle operation is used for “persistent allocation traffic only” or “persistent allocation traffic in conjunction with other traffic type” scenario, the default or shifted Listening Window shall capture the persistent allocated frame located in the Sleep Cycle. 
[-------------------------------------------------End of Text Proposal----------------------------------------------------]

5 Reference

[1] IEEE P802.16 Rev2/D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Jan. 2009.

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements” 
[3] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE 802.16m-09/0010r1a, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – Advanced Air Interface (working document)”






� Weihuang Fu is affiliated with University of Cincinnati, Cincinnati, OH.





PAGE  
1

_1299573259.unknown

_1299669419.unknown

_1299572792.unknown

