Submission

doc.: IEEE 802.22-07/0317r0

IEEE P802.22
Wireless RANs

	Forward Coexistence Measurement report to Neighbor Cell

	Date:  2007-06-29

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Jinnan Liu
	Huawei Hisi
	Beijing, China
	86-10-8282-9148
	liujinnan@huawei.com

	Shulan Feng
	Huawei Hisi
	Beijing, China
	86-10-8282-9151
	fengsl@huawei.com

	Wu Yu-chun
	Huawei Hisi
	Beijing, China
	86-10-8282-9018
	wuyuchun@huawei.com

	Jianwei Zhang
	Huawei Technologies
	Shanghai, China
	86-21-68644808
	zhangjianwei@huawei.com

	Soo-Young Chang
	Huawei Technologies
	Davis, CA, U.S.
	1-916 278 6568
	sychang@ecs.csus.edu


[image: image3.emf]WRAN BS A

Channel A


[image: image4.emf]WRAN BS A

channel A

Incumbent

WRAN BS B

channel B

B-CPE



Reference

[1]     IEEE P802.22™/D0.2 Draft Standard for Wireless Regional Area Networks Part 22: Cognitive Wireless RAN Medium Access Control (MAC) and Physical Layer (PHY) specifications: Policies and procedures for operation in the TV Bands
[2]    22​-07-0121-03-0000​-integrated-coexistence 

[3]     22-07-0043-000000_Huawei_Notification_of_Sensing_Capability

1. Introduction
In ref.[1]6.20, coexistence mechanisms give coexistence solution to coexist with  both incumbent and other 802.22 cells. 
But the coexistence capability of WRAN depends on the distribution of CPEs heavily. The spectrum usage will be blind or semi-blind for BS in the area which is lack of CPEs and far away from BS. Meanwhile the inter-BS communication will be unreliable if there is no B-CPE ( bridge-CPE) as a relay for neighbor cells.
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Fig 1   Distributive sensing Capacity of WRAN
Considering figure 1 scenario, WRAN A system works on channel A .The WRAN A includes BS A and four CPEs associated with BS A. The veracity of spectrum sense in WRAN A has flaws in the right part of cell coverage. So the signals in the right part of cell coverage from either incumbent or neighbor WRAN have high missing risks.
2. Forward coexistence measurement report to neighbor cell  
In order to improve the coexistence capability of WRAN, we propose the CPEs in multiple overlapping 802.22 cells not only transmit the measurement report to its service BS but also forward coexistence measurement report to its co-existence BSs.

After B-CPE ( the CPEs in multiple overlapping 802.22 cells as a bridge) does measurement  under the instruction of its service BS , B-CPE firstly transmits the measurement report to its service BS. If the mearement report belongs to coexistence measurement report, the service BS will assign B-CPE to forward coexistence mearsurement report to its neighbor cells through CBP or send CBP itself.
2.1 Forward Coexistence measurement report to neighbour cell through CBP

In order to delivery coexistence measurement report ,  we introduce a B-CPE Measurement Report IE (BM_REP_IE) in CBP IE[2]  including coexistence measurement report as shown in table 1, the contents of  BM_REP_IE should include at least one type of  coexistence measurement report  in the section 2.2. 
Table 1 CBP Information Element
	Element ID
	Name

	0
	Beacon IE
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	18
	BS Channel Parameter IE 

	XX
	BM_REP_IE


2.2 Coexistence Measurement Report

We redefine a subgroup of measurement reports as coexistence measurement report based on the type of measurement report in ref. [3]. 
We reclassify measurement reports into two types, coexistence measurement report and non-coexistence measurement report. And we define a subtype which is related coexistence as coexistence measurement report in bold shown in table 2.
Table 1  Type of measurement report 
	Element ID
(1 byte)
	Length
(bytes)
	Description

	0
	Variable
	TV System Related Measurement Report

	1
	Variable
	Part 74 System Related Measurement Report

	2
	Variable
	Beacon (802.22 BS and CPE Related) Measurement Report

	3
	Variable
	Stop Measurement Report

	4
	Variable
	CPE Statistics Measurement Report 

	5
	Variable
	Location Configuration Measurement Report

	6
	Variable
	Beacon (Part 74) Measurement Report

	7
	Variable
	Channel Feedback Measurement Report

	8
	Variable
	WLAN System Related Measurement Report

	9
	Variable
	WPAN System Related Measurement Report

	10
	Variable
	WMAN System Related Measurement Report

	11-128
	 
	Reserved


Note:

Element ID 0~2 ,6, and 8~10 belong to coexistence measurement report, 
Where Element ID 0, 1,and  6 report signals from the incumbent, Element ID 2 reports signals from other WRAN system , Element ID 8,9, and10 report signals from other cognitive radio system.
2.3 Scenario
 1)   Coexistence with incumbent
As shown in fig 2, BS A and associated CPEs work on channel A ,while BS B and associated CPEs (including B-CPE) work on channel B. At the same time, incumbent works on channel A.B-CPE associated with BS B gets the incumbent on channel A, while BS A can’t detect incumbent and does interference with incumbent.
When B-CPE gets the measurement report about incumbent, B-CPE first reports the measurement result to BS B. And then BS B assigns B-CPE to send CBP with coexistence measurement report to WRAN A system. After BS A gets know the appearance of incumbent on channel A, BS A gives up channel A as soon as possible.
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Fig 2 coexistence with incumbent
2)   Coexistence with other WRAN systems
As shown in fig 3, both WRAN A and WRAN C work on channel A, while BS B and associated CPEs (including B-CPE) work on channel B. WRAN A  is hard to discovery WRAN C as neighbor.B-CPE have the capability to get the CBP from both BS A and BS C.

When B-CPE gets the CBP from WRAN A or C, B-CPE sends to BS B. If BS B finds WRAN A is a hidden neighbour for WRAN C, BS B assigns B-CPE to forward WRAN A’s CBP to WRAN C or forward WRAN C’s CBP to WRAN A. 
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Fig 3 coexistence with other WRAN system
3. Conclusion

We propose a method to find hidden incumbent or hidden neighbour by forwarding coexistence measurement report in overlap area. Our proposal can take advantage of measurement report from the non-service CPE in overlapping area and improve coexistence with both incumbents and WRANs. 
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Abstract


In order to improve the coexistence capability of WRAN, we propose the measurement reports from CPEs in  multiple overlapping 802.22 cells  should be not only transmitted  to its service BS but also forwarded to its co-existence BSs
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