April 2010

doc.: IEEE 802.11-10/0447r1

IEEE P802.11
Wireless LANs

	11af draft amendment proposal of Enabling Procedure

	Date:  2010-04-13

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Chen Sun 
	NICT 
	3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847 
	+81 45 847 5062
	sun@nict.go.jp 

	Ha Nguyen Tran
	NICT 
	3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847 
	
	haguen@nict.go.jp

	Yohannes D. Alemseged
	NICT 
	3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847 
	
	yohannes@nict.go.jp

	Zhou Lan
	NICT 
	3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847 
	
	lan@nict.go.jp

	Hiroshi Harada 
	NICT 
	3-4, Hikarino-oka, Yokosuka, Kanagawa, Japan, 239-0847 
	
	harada@nict.go.jp

	
	
	
	
	



J.2.4 TVWS band in the United States (54 MHz to 688 MHz)

STAs operating under the behavior limits set <ANA I.3> in Table I.3 are required to be operated under the control of a TV bands database.

NOTE— There are significant requirements in FCC CFR47 [B8], Sections 15.701-717 that are subjects of petitions for reconsideration:
https://mentor.ieee.org/802.11/dcn/09/11-09-0423-01-0wng-fcc-08-260-petitions-for-reconsideration.xls ;
IEEE 802 Petition for Reconsideration http://fjallfoss.fcc.gov/ecfs/document/view?id=6520201311 . In particular, Sections 15.713-5(TV bands database) and 15.717(TVBDs that rely on spectrum sensing) will not become effective until approval has been given by the Office of Management and Budget.
The registration authority is the FCC’s TV bands database administrator (FCC CFR47 [B8], Sections 15.713-715).
NOTE— IEEE 802.11 terms differ from FCC CFR47 [B8], Section 15.703 Definitions in many particulars, but generally an enabling STA is a Master Mode station, and each dependent STA has only one enabling STA at any time. Generally, dependent STAs are Client stations. Enabling STAs shall be “registered” with a TV bands database and operate based on the information received from the TV bands database. Dependent STA operation with DSE (11.11.5) procedures do not require that DSE enablement Public Action frames be transmitted only in a particular band – allowing other unlicensed bands to be used for DSE enablement and control. DSE procedures do not require that the enabling signal be received in a TVWS band, only that it be received over the air – allowing cellular bands, public safety bands and unlicensed bands to be used for transmitting the enabling signal. An enabling STA may act as a dependent STA in a BSS that operates under the control of another enabling STA –permitting an IT department to operate as the TV bands database interface for all the Master Mode stations IT manages. 
Regulations specify the following:

— A registered STA “must” not operate as an enabling STA until the database provides TVWS channels to attempt operation on. After receiving a list of TVWS channels from the database, a registered STA may act as a “Master” STA, and control the operation of dependent STAs.
— Dependent non-AP STAs and dependent APs are “Client” STAs.

— “Client” STAs are not registered, and they “must” operate under the control of an enabling STA.

STAs shall use the following:

— CCA-ED

— CS/CCA

— TPC

— DFS

No STA shall use channel switch announcement.

STAs shall have the following elements set to true:
— dot11LCIDSERequired

— dot11RegulatoryClassesRequired

— dot11SpectrumManagementRequired

— dot11MultiDomainCapabilityEnabled
— dot11ExtendedChannelSwitchEnabled
For dependent STA operation in TVWS, the enabling signal (see 11.11.4) is received directly from a Master Mode station or a dependent AP, and is a frame containing an information element indicating that enablement in TVWS is possible.

As shown in Figure J.x, the state of a dependent STA changes from Unenabled to Becoming enabled once an enabling message is received. Before a dependent STA can become enabled on a TVWS channel to operate on, it shall perform successfully channel availability check for a minimum interval of 30 seconds in the TVWS channel. The channel availability check can be performed either/both in Unenabled state or/and in Becoming enabled state of the dependent STA to sense primary service signals. The primary service signals include TV signals (digital and analog), wireless microphone signals, and signals of private land mobile radio, commercial mobile radio, broadcast auxiliary, offshore radio and cable system head-ends.
NOTE— The enablement process involves message exchange between the enabling station and the dependent STA (cf. subclause 11.11.2). If this message exchange is carried out in a TVWS channel, the dependent STA shall complete successfully the channel availability check on that channel before transmitting messages to the enabling STA. It is recommended that the channel availability check is performed after a list of available channels is received or is performed on the channel on which the dependent STA has received the enabling signals. This expedites the spectrum sensing task with reduced power by scanning a limited number of channels. The channel availability check can also be done in parallel to listening for enabling signals as an implementer’s option if the list of available channels is a known a-priori. For example, the STA can scan the channels used in the previous operation.

Under any of the following conditions, the state of the dependent STA changes from Becoming enabled back to Unenabled and shall not transmit for dot11DSEEnablementFailHoldTime (in seconds) before it can again attempt to attain enablement. 1) The STA fails enablement within dot11DSEEnablementTimeLimit (in seconds). 2) The STA detects signals in the frequency bands that are indicated as available channels indicated by the enabling STA. If no signals are detected, the dependent STA becomes enabled. 
If the enablement is successful and no signals are detected during channel availability check, the state of the dependent STA changes from Becoming enabled to Enabled. A dependent STA once becomes enabled and starts operation shall perform in-service monitoring successfully during operation to keep its Enabled state. The term “in-service monitoring” in 802.11 refers to sensing primary service signals once in every dot11DSERenewalTime (in seconds) and listening for enabling signals from the enabling STA that the dependent STA is enabled with. 
Under any of the following conditions, the STA changes its state from Enabled back to Unenabled. 1) A deenablement message is received from the enabling STA. 2) The dependent STA fails to receive enabling signal from the enabling STA with which it is enabled within dot11DSERenewalTime (in seconds). The reason for this might be that the enabling STA finds that the operating channel is not available anymore or it detects a signal during the in-service monitoring. 3) The dependent STA detects a signal on the operating channel during in-service monitoring performed at the dependent STA. All transmissions in that channel shall cease within 2 seconds.
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Figure J.x Enabling procedure for communication in TV band. 

STAs shall set the value of dot11DSETransmitDivisor to 512 and the other dot11DSE timer values as shown in Table J.5 (TVWS DSE timer limits).

Table J.5—TVWS DSE timer limits

	Parameter
	Seconds

	dot11DSEEnablementTimeLimit
	32

	dot11DSEEnablementFailHoldTime
	512

	dot11DSERenewalTime
	60
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