IEEE C802.16n-11/0184

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

	Title
	Mechanism for self-coexistence of multiple HR cells for 802.16n Advanced Network

	Date Submitted
	2011-09-12

	Source(s)
	Ming-Tuo Zhou1, Hoang Vinh Dien1, Liru Lu1, Xin Zhang1, Masayuki Oodo2, Hiroshi Harada1,2
National Institute of Information and Communications Technology
1: 20 Science Park Road, #01-09A/10 TeleTech Park, Singapore 117674
2: 3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847
	Voice: +65 6771 1007
E-mail:  mingtuo@nict.com.sg

	Re:
	Call for Comments for 802.16n AWD

	Abstract
	802.16n amendment draft

	Purpose
	To propose AWD text about self-coexistence mechanism for 802.16n Advanced network

	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>.


 Mechanism for self-coexistence of multiple HR cells for 802.16n Advanced Network
Ming-Tuo Zhou, Hoang Vinh Dien, Liru Lu, 
Xin Zhang, Masayuki Oodo, Hiroshi Harada
National Institute of Information and Communications Technology
Abstract

Introduction
Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[------------------------------------------Start of Text Proposal------------------------------------]

17.3.11.5 Mechanism for self-coexistence of multiple HR cells

TBD

17.3.11.5.1 Execution flow of self-coexistence mechanism

HR network shall follow the operation procedure shown in Fig. xx01 and description below for self-coexistence.
<s1>  Neighboring HR cell is discovered by an HR station. 

An HR station discovers an adjacent HR cell with the method described in 17.3.11.4.3. The network discovery includes discovering:

· (s1.1) Self-coexistence zone reservation of a neighboring HR cell;

· (s1.2) Frame reservation patterns of the neighboring HR cells on specific channels (this information can be obtained from received coexistence beacon packets).
· (s1.3) Superframe reservation patterns of the neighboring HR cells on specific channels (this information can be obtained from received coexistence beacon packets).
In above, in the case that an HR-MS or HR-RS discovers neighboring HR cell, it reports the network discovery information to its serving HR-BS, by using messaged described in TBD.

<s2> The serving HR-BS performs channel acquisition. 

<s3> If the serving HR-BS successfully acquires another frequency channel, it goes to the normal mode of data service operations on the acquired channel. Otherwise, it performs frame contention. 

<s4> The serving HR-BS enters the normal mode of data service operations.

During operation of normal mode, a serving HR-BS may receive demands from a neighboring HR cell for sharing channel. When this happens, it tries to find an empty frequency channel. If it finds an empty channel, it moves its service to the channel and operates in normal mode of data service. Otherwise, the serving HR-BS performs frame contention on its operation channel.   

<s5> The serving HR-BS performs frame contention with a neighboring HR cell on the selected frequency channel, and then goes to the self-coexistence mode. Superframe assignment is also performed.

<s6> The serving HR-BS enters self-coexistence mode.

In self-coexistence mode, a serving HR-BS may need to re-initiate wireless medium scanning for channel acquisition if it receives internal demand for more spectrum resource or external demand for sharing channel. In this case, it goes to step s2.
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Figure xx01 Execution flow of self-coexistence mechanism of HR cells.

17.3.11.5.2 Frame Contention

17.3.11.5.2.1 Control Messages

Four control messages are used in frame contention, i.e., 

· Frame Contention Request (HR-FC-REQ) – carries request information of a requesting HR-BS, including index of the targeted frames within a self-coexistence cycle;

· Frame Contention Response (HR-FC-RSP) – carries contention result information of each requested frame;
· Frame Contention Acknowledgement (HR-FC-ACK) – carriers confirmation or not of acquisition of each of the requested frame;
· Frame Contention Release (HR-FC-REL) – carries information of release or not of each frame within a self-coexistence cycle.

17.3.11.5.2.2 Message Flow

Figure xx02 shows message flow of frame contention in self-coexistence of HR cells:
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Figure xx02 Message flow of frame contention.
17.3.11.5.2.2 Frame contention protocol

17.3.11.5.2.2.1 Frame contention procedure at the frame contention source

Frame contention source (FCS) is an HR cell that intends to acquire frames by contention. 

An FCS monitors frame occupancies by analyzing received self-coexistence beacons. When it needs to contend for frames, it identifies target Frame Contention Destinations (FCDs), which are HR cells around it and carries out the procedure of frame contention based on flow shown in Fig. xx03.

In above, once an FCS receives an HR-FC-REL addressed to it, it occupies the frames granted to it from next superframe and updates its frame occupancy MAP. 

17.3.11.5.2.2.2 Frame contention procedure at the frame contention destination

Frame contention destination (FCD) is an HR cell that is acquired by a frame contention source for frames.

An FCD follows procedure shown in Figure xx04. When an FCD receives an HR-FC-REQ, it checks the number of frames it occupied. If the number is not more than a minimum number it requires, it doesn’t carry out frame contention. Otherwise, it identifies all FCSs of the first frame in contention. It randomly selects one from the set {all FCSs of this frame in contention, FCD itself}. If the selected one is not FCD itself, it grants the frame to the selected FCS. Otherwise, it continues to randomly select one from the set {all FCSs of this frame in contention, FCD itself}. And then it checks number of remained frames, it continues the process until all frames in contention are processed, or it has no more frames for contention. The FCD also assigns superframe occupancy in a self-coexistence cycle.  

When an FCD receives HR-FC-ACK from an FCS, it releases the corresponding frames by sending out HR-FC-REL, and it updates its frame occupancy MAP from next superframe.
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Figure xx03 Procedure of frame contention at an FCS.
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Figure xx04 Procedure of frame contention at an FCD.
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