
2007-03-01                                                                                                                        IEEE C802.16h-07/024r1 

0 

 

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

Title Scheduling of Quiet Periods and Extended Quiet Periods in 802.11 

Date 

Submitted 

2007-03-01 

Source(s) Mariana Goldhamer 

Alvarion 

Tel Aviv, 21 HaBarzel Street 

Israel 

Voice: +972 3 6456241 

Fax: +972 3 645 6204 

mailto:mariana.goldhamer@alvarion.com 

Re: [If this is a proposed revision, cite the original document.] 

[If this is a response to a Call for Contributions, cite the name and date of the Call for 

Contributions to which this document responds, as well as the relevant item number in the Call 

for Contributions. Contributions that are not responsive to this section of the template, and 

contributions which do not address the topic under which they are submitted, may be refused or 

consigned to the “General Contributions” area.] 

Abstract [Description of document contents.] 

Purpose [Description of what the author wants 802.16 to do with the information in the document.] 

Notice This document has been prepared to assist IEEE 802.16. 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 802.16. 

Patent 

Policy and 

Procedures 

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures 

<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known 

use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or 

applicant with respect to patents essential for compliance with both mandatory and optional portions of the 

standard." Early disclosure to the Working Group of patent information that might be relevant to the standard is 

essential to reduce the possibility for delays in the development process and increase the likelihood that the draft 

publication will be approved for publication. Please notify the Chair <mailto:chair@wirelessman.org> as early as 

possible, in written or electronic form, if patented technology (or technology under patent application) might be 

incorporated into a draft standard being developed within the IEEE 802.16 Working Group. The Chair will disclose 

this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>. 

 

 

roger
Cross-Out

roger
Replacement Text
2007-03-04



2007-03-01                                                                                                                        IEEE C802.16h-07/024r1 

1 

 

Scheduling of Quiet Periods and Extended Quiet Periods in 802.11 
 

Mariana Goldhamer 

Alvarion 

1 Introduction 

There are different possibilities to achieve coexistence with 802.11 such that the cell size of 802.16 will not be 

affected by interference in a harmful way: 

 

• Reducing the “energy detect” threshold around the 802.16 noise levels, introducing mandatory 

fragmentation and media check after every fragment; 

• Separating the two fundamentally different systems in time. 

 

The first possibility is very problematic to be accepted in 802.11, so we tried to find a solution following the 

principle of the separation in time. According to this principle, the 802.11 system shall be silent during the 

Master sub-frames belonging to 802.16-based systems.  

 

Insert new Annex using the text starting in the line below and ending before 4.References 

 

Annex  X 
 

Support of Coordinated Coexistence by 802.11 
 

In support of Coordinated Coexistence, the following features should be implemented by 802.11 systems 

operating in the same bands with an 802.16 system: 

• the 802.16 and 802.11 systems SHALL be synchronized with a common time source, like GPS or 

another method for secondary synchronization; the CXCC also provides a secondary synchronization 

source; 

• the 802.11 Base Station shall defer any transmission during the 802.16 Master times; 

• the 802.11 STAs shall be silent during the 802.16 activity intervals. 

 

An example related to the discussion is reflected by the Coexistence Frame structure, for the case of one 802.11 

sharing the channel with one 802.16h system is presented in the figure A1. It is assumed that the 802.11 or the 

802.16 systems have not implemented the CXP (Coexistence Protocol) and the 802.16 systems do not use 

“listen before send”. 
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Fig. A1 – One 802.16h system and one 802.11 system 

 

The 802.11 system needs to stay silent during its EQP interval on the 2
nd
 row in fig. A1. 

 

The most complicated case is related to the situation of two 802.16h systems and one 802.11 system and is 

shown in the fig. A2. The 802.11 system needs to stay silent during its EQP intervals, shown in the 3d row in 

figure A2. 
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Fig. A2  Two 802.16h systems and one 802.11 system 

 

2 Solution for scheduling the QP and EQP in 802.11 

 

802.11 defines MAC frames using the “Beacons” for synchronization. Fig. A3 shows possible “Beacon” 

locations for the synchronization of the CX-Frames. The Beacon shall be transmitted synchronously with the 

start of the first Master sub-frame of a Bursty system within a CX-Frame. 
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Fig. A3 – Beacon utilization 

 

2.1 Frame synchronization 

The Beacon Interval field is described in [1] as: 

 

 

 
 

The time unit (TU) is defined as: 

 

 
 

The definition of the time unit will not allow a good and reliable synchronization between 802.16 and 802.11, 

because 802.16 uses MAC Frames which are multiple of milliseconds and 802.16h uses the absolute time 

reference (GPS for example), which uses seconds as time units. 

 

This unit should be redefined as: 

 

3.45 time unit (TU): A measurement of time equal to 1024 1000µs. 

In this case: 

• The Beacon Interval shall be set to 20 

• The Beacon shall be retransmitted synchronously with the 20ms absolute time and using the 

defined period. 
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In the case that this unit will not be redefined, the Beacon period will have to be adjusted from time to time to 

compensate the difference and: 

• The Beacon Interval shall be set to 20; 

• The Beacon shall be retransmitted synchronously with the 20ms absolute time and the time 

indication included in the Beacon shall be up-dated according to the absolute time. 

2.2 Scheduling the quiet intervals 

The 802.11 Base Station will remain silent during the QP and EQP intervals. In order to keep silent also the 

STAs will be used the following Information element (similar with TLVs in 802.16), part of the 802.11 Beacon 

and Probe Response Management messages, defined in 802.11h as follows: 

 

Start quote 

 
7.3.2.23 Quiet element 

The Quiet element defines an interval during which no transmission shall occur in the current channel. This 

interval may be used to assist in making channel measurements without interference from other STAs in the 

BSS or IBSS. The format of the Quiet element is shown in Figure 46r. 

 
 

The Length field shall be set to 6. 

 

The Quiet Count field shall be set to the number of TBTTs until the beacon interval during which the next 

quiet interval shall start. A value of 1 indicates the quiet interval will start during the beacon interval starting 

at the next TBTT. A value of 0 is reserved. 

 

The Quiet Period field shall be set to the number of beacon intervals between the start of regularly scheduled 

quiet intervals defined by this Quiet element. A value of 0 indicates that no periodic quiet interval is defined. 

 

The Quiet Duration field shall be set to the duration of the quiet interval, expressed in TUs. 

 

The Quiet Offset field shall be set to the offset of the start of the quiet interval from the TBTT specified by 

the Quiet Count field, expressed in TUs. The value of the Quiet Offset field shall be less than one beacon 

interval. 

 

The Quiet element may be included in Beacon frames, as described in 7.2.3.1, and Probe Response frames, 

as described in 7.2.3.9. The use of Quiet elements is described in 11.6.2. 
 

end quote 

 

The following parameters will be suitable for coexistence with 802.16h: 

 

Quiet Count = 1 

Quiet Period = 1 

Quiet Duration = value 
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Quiet Offset = value. 

3 Conclusion 

The Master approach can be implemented using the existing 802.11 Management Elements. It highly desirable 

that the 802.11 timing will be consistent to the absolute time and the “time unit” in the definition 3.45 will be 

changed from 1024 to 1000. 
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