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Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are auctioned in the TGaf Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGaf Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGaf Editor: Editing instructions preceded by “TGaf Editor” are instructions to the TGaf editor to modify existing material in the TGaf draft.  As a result of adopting the changes, the TGaf editor will execute the instructions rather than copy them to the TGaf Draft.

Discussion:

This document is submitted to resolve those 29 Map comments and 11 enablement comments and one US regulatory comment. 
The spread sheet with proposed status and resolutions on Map comments is 10/0789r0.
CID 3, 23, 27 and 51 ask for a clarification of definition of enabling STA and dependent STA in TVWS, which have been discussed in the Group of Friends call on enablement and reached a consensus on the definitions. 

Agree in Principle. Add the text: “In TVWS, additional requirements are amended to the definitions, which are described in clause 3, especially for the definition of enabling station (STA) and dependent station (STA). Enabling STAs in TVWS determines the available TV channels at its location using its own geographic location identification and TV bands database access capabilities. Dependent STAs in TVWS receives available TV channel list from the enabling STA or the dependent AP of that enabling STA that enables its operation.” The placement of these definitions is recommended in the Annex J.2.4.
CID 6 asks for re-writing the extended capabilities table and associated MIB variables. In other words, it asks for on bit signalling of TVWS capability and have a new information element if necessary, this can work but using extended capability is an another way of indicating capability. 
Disagree. 

CID 35 raises a concern of backward compatibility but there is no backward compatibility issue in TVWS.
If only dot11WhiteSpaceMapEnabled is true, a WSM IE is present in the beacon frame. 
Disagree. If only dot11WhiteSpaceMapEnabled is true, a WSM IE is present in the beacon frame. There is no backward compatibility issue. 

CID 37, 85, 97 raises a concern on the Database access time. It is included in order to allow a dependent STA to determine the relative age of the information. It is suggested that this time information is needed in order to allow a STA to determine when to STOP transmitting on a channel because it no longer has up to date information that would allow it to continue to transmit. Therefore, TSF is replaced to the Map ID field with the same purpose. 
Agree. Replace the TV Bands Database Access Time to Map ID

CID 43, 108 raise a concern on the overhead of WSM transmission in beacon frame, however, it is not transmitted every beacon frame and in order that a dependent STA transmit a signal in TVWS, the white space map should be provided prior to transmission of any signal by the law. 
Disagree. WSM transmission interval in the beacon frame is determined by the MIB variable, so the overhead is not that big. The size is not that big because the available white space channel is not that much, but if the size matters, that the partial channel list can be transmitted in the WSM. Whoever wants to transmit a signal in TVWS, they shall have white space map before transmitting any signal. 
CID 52 raises a concern on the source of the TV channel availability information, which shall be generated from the authorized TV band database system. 
Agree in Principle. Change the specified text as “An enabling STA shall generate WSMs based on the channel information from the regulatory domain database system.” 
CID 62 asks for the clarification of the purpose of the White Space Map Announcement frame. If the enabling STA is non-AP STA, the available channel list is carried within the White Space Map Announcement frame. Only the enabling STA can transmit the White Space Map Announcement frame. 
Agree in Principle. Add text: " When the information from the regulatory domain database is updated and the an enabling STA, which is non-AP STA, that has dot11WhiteSpaceMapEnabled set to true retrieves the updated available channel information, then the STA shall operate only within the available channel list and the STA should transmit a correspondingly updated White Space Map Announcement frame.”
CID 66 asks for the reason why the default value of a WSM transmission interval in beacon frame is set to 1. If the WSM is not transmitted in every beacon, the effect of reducing scanning time from the WSM is decreased. Therefore, in order to reduce the beacon overhead, it is proposed to have the default value of max. 2 sec. and additional normative behaviour should be described to reduce scanning time. Default value of 2 sec. comes from the regulation; it means if the primary service signal is detected, the all transmission on the channel shall be ceased within 2 sec. 

Agree in Principle. Change the DEFVAL of dot11WhiteSpaceMapPeriod to 200 and add text: "After transmission of a DSE Enablement frame (7.4.7.3) granting a dependent STA, the enabling STA shall transmit a WSM."
CID 79 asks for the change of the name of power constraint field in the WSM to Maximum Power Level. 

Agree. Change the name of the specified field to Maximum Power Level. 
CID 88, 91 ask to specify the mandatory information. The comments say that the available channels that come from a database are mandatory to honor, and are sent to dependent STAs. 
Agree in Principle. Specify that White Space Map is mandatory information.
CID 92 asks for excluding the element ID and the length octets in the White Space Map Announcement frame. 

Agree. Change specified field to WSM element body field.
CID 87, 122 and 125 raise a concern on the source of transmission of the White Space Map Announcement and ask for changing “a peer entity” to “another STA” or AP-STA. Only enabling STA can transmit the White Space Map Announcement frame and the enabling STA can be an AP-STA or non-AP-STA. Therefore, it is better to replace "a peer entity" with "another STA" in 10.3.af1 in order to avoid the potential ambiguity. 

Agree. Replace "a peer entity" with "another STA" in 10.3.af1.
CID 89 asks for that the White Space Map should be organized based on Largest Maximum Transmit Power Level, list of available channels, next largest Max Power, next list of available channels, . . . Lowest Maximum Transmit Power Level, list of available channels at the lowest limit, so that all STAs can more easily operate over multiple TV channels with the same transmit power limit. However, this kind of organization may increase the WSM overhead. When the transmission power levels of the multiple consecutive TV channels are different, then the transmission power of RLAN that spans multiple TV channels is constrained by the minimum of the power among the multiple TV channels.
Disagree. 

CDI 93 raises a concern on the sentence, “says if dot11TVWSMapEnabled is true, STA can send Probe Requests on any channel identified in the received WSM IE.”, it asks for that the WSM should be received from its enabling STA. If only a STA has the WSM, it means that it receives a WSM from its enabling STA, it can transmit signals in the TVWS. 
Agree in Principle. Add the text: “If dot11WhiteSpaceMapEnabled is set to true, an enabling STA shall transmit White Space Map and the enabled dependent STA shall have the White Space Map prior to operation in the regulatory domain.” 
CID 94 asks for the specification of the DSE enablement procedure in 11.af.1 and the corresponding procedure is described in the sub-clause. 
Agree in Principle. Add the text: “Enablement procedures are described in 11.11. Upon the reception of the enabling signal, the dependent STAs shall receive the WSM element in order to operate in the specific regulatory domain, which indicates the available channel list in that regulatory domain.”
CID 101 asks for that the update of WSM can be performed by the measurement reported from the STAs and performed from the AP or enabling STA as well. 
Agree. Change the specified sentence as “They may update WSMs when they performs a measurement or receive a measurement report in which a primary service signal is measured on a channel, which is indicated as available from the regulatory domain database system.”
CID 119 indicates that the value of length field should be modified, but the proposed white space map element has been changed and the length should be 4 to 255.
Agree in Principle. Modify the length as 4 to 255.
CID 120 asks for a restriction of enabling STA, it suggests that only AP-STA can be an enabling STA. However, in TVWS, any STA can be registered STA if they have their own geo-location identification and database access capabilities. Any registered STA can be an enabling STA if it can transmit enabling signal and WSM. In a BSS, the AP can be dependent STA and its enabling STA can be a non-AP STA .
Disagree.

Map 
	1
	Wen Gao
	General
	　
	　
	T
	Due to combination of many channels and three different bandwidth in TVWS, the initial passive scanning can incur large initial access delay. One solution to address this problem  is proposed in document 802.11-10/0527r0.
	　

	10
	Charles Einoff
	11.af1.2
	8
	50
	T
	It is more correct to specify a legally protected service rather than distinquishing between primary services and other legitimate services.
	Change the text to read: "They shallmay update WSMs when they receive a measurement report in which a legally protectedprimary service signal is measured on a channel, which is indicated as available from a TV bands database system.

	32
	Kaberi Banerjee
	11.af1
	　
	　
	T
	Is it possible to have none of the TVWS channels available; if so what is the function and structure of the WSM IE
	　

	37
	Yohannes, Zhou Lan
	7.3.2.af1
	4
	6-10
	T
	No explicit use of the TV bands database access time is stated. Why should dependent stations are required to know this information even as such with high precision? 
	remove the TV bands database access time from the white space map element

	52
	Winston Caldwell
	11.af1.2
	8
	49
	T
	TV channel availability information comes only from an authorized database service.
	APs and STAs shallould generate WSMs based on TV channel information from a TV bands database system that is authorized by local regulations.

	53
	Winston Caldwell
	11.af1.2
	8
	50
	T
	It would be more precise to specify that the WSMs are updated when a legally protected service signal is detected.
	They mayshall update WSMs when they receive a measurement report in which a primarylegally protected service signal is measured on a channel, which is indicated as available from a TV bands database system.

	59
	Padam Kafle
	7.3.2.af1
	4
	1
	T
	The white space map element does not need all the fields currently listed. The main information required is the channel list containing TV channels available for TVWS devices. It appears that the available list of channels in a regulatory class can already be provided by using existing "AP Channel Report' IE from 802.11k. Another possibility could be to use "Country" IE. Instead of introducing new IE for similar information, reusing existing mechanisms is recommended.
	Clarify and consider reusing the AP channel report or country IE as per the as per the submission 11-10-0554r0 from current 802.11 specification. It is only required to use one regulatory class for 5 MHz channel and 'center on center', with list of available legal channel numbers (refer to Doc: 11-10-0554r0).

	60
	Padam Kafle
	7.3.2.af1
	4
	25-28
	T
	The TV bands access database access time is not necessary, or at least not explained in D0.02 why this information is required. When an access point receives its WSM information from its database access, it is already a valid informaition for certain period (1 day as per the current FCC rules). After that period, AP should not even transmit outdated information. However, until it is valid, it makes no sense to know which information was obtained when. If the intent is to resolve similar information from multiple APs, then for a client STA, the more important issue is which information could be valid for its location rather than which is latest, or what time stamp the WSM had.
	Remove the database access time field or clarify what advantages it can provide (also refer to comments in Doc: 11-10-0554r0)

	61
	Padam Kafle
	7.3.2.af1
	4
	34-37
	T
	The power constraint limits for a channel are known as per FCC rules (e.g, if adjacent channel is unavailable due to primary signal, it is allowed with low power). It is not clear why one need to broadcast such information for all channels. If the intent of these limits are for Probe Request frames, such frame can be transmitted only after DSE enablement, during which, the power constraint limit of a particular channel of operation will already be provided from the enabling STA (DSE power constraint frame). Another way an AP will announce its power limit is by using "power constraint" element in beacon frame.
	Remove the field. If the intent is to have it in the spec based on the expectation that European regulations require the information of different power levels for TVWS channels for a client device, it can be added when such regulation will actually materialize 

	62
	Padam Kafle
	7.4.7.af1
	5
	12-33
	T
	I assume this clause is for White Space Map Announcement Frame. I believe, the Figure af2 should follow the format of a action frame, not as an IE. The purpose of WSM announcement frame is not disclosed in the text. Is it meant to reduce scanning time for client STAs? As such, an enabling STA is only responsible to provide WSM channel list to its dependent stations, then it is not clear why it has to broadcast such information in the network. There are already other means by which an enabling STA can provide the information to assist enablement or later to control its client. Announcement frames may be frequently used in the network and degrade the performance.
	Clarify when this frame is to be used, what purpose does it serve in here or in 11.11. It may be necessary to have such information only when requested by a dependent STA, i.e, by Request/Response exchange between the enabling STA and its dependent STA, and also suggest to add the text that it is only sent from an enabling STA together with clear reasons to have such frame. 

	66
	Padam Kafle
	Annex D
	13
	62-63
	T
	DEFVAL of 1 means that the WSM IE is transmitted every beacon interval as a default value? This will cause large overhead to the network.
	If there is the need of WSM in beacons, use a resonable default value.

	78
	Peter Ecclesine
	General
	　
	　
	T
	OFCOM Digital Dividend consultations and discussions in ECO SE43 raise the possibility that a geolocation database may provide a list of permissable channels and transmit power limits for each channel, based on geolocation of the master stations. The geolocation database control concept is suitable for all licensed bands, not just TV bands, so a more general mechanism should be used in 802.11 as an alternative to the many frequency and power elements that assume contiguous channels with the same power limit for each channel.
	Apply the resolution contained in submission 11-10-514-0x to P802.11af_Draft0.02 for the next draft.

	79
	Peter Ecclesine
	7.3.2.af1
	4
	32
	T
	The Power Constraint field is misnamed with respect to 802.11-2007, as "constraint" is used to specify how much lower than the regulatory limit is used, but here the field value is the regulatory limit.                                                                                                     
	Change the field name to Maximum Power Level.

	85
	Peter Ecclesine
	11.af1.2
	8
	57
	T
	In most cases, the enabling STA does not know the TSF of any dependent STAs except those which are directly associated with it. The concept of a map valid time is impractical to implement in general, and there is a fair amount of overhead in the map itself.
	Remove the TV bands database access time from White Space Map element, 11.af1.2 and remove dot11TVWSMapValidTime from Annex D.

	87
	Peter Ecclesine
	10.3.af1
	6
	26
	T
	Replace "a peer entity" with "another STA" to avoid the potential ambivalence of the meaning of "peer entity".
	Change four occurances in 10.3.af1

	88
	Peter Ecclesine
	11.af1.2
	8
	48
	T
	The available channels that come from a database are are mandatory to honor, and are sent to dependent STAs, in the opposite direction of this text and clause 10.3.af1. 
	Either specify transfer of mandatory information (White Space Map) to client stations or remove 472r1 text describing White Space Map

	89
	Peter Ecclesine
	7.3.2.af1
	4
	19
	T
	The White Space Map should be organized based on Largest Maximum Transmit Power Level, list of available channels, next largest Max Power, next list of available channels, . . . Lowest Maximum Transmit Power Level, list of available channels at the lowest limit, so that all STAs can more easily operate over multiple TV channels with the same transmit power limit.
	Commenter will provide draft text submission with information element and action frames (similar to submission 514r0 Channel Power Limit Map) with channels ranked by power limit to be applied to D0.02 for the next draft.

	91
	Peter Ecclesine
	10.3.af1.2.2
	7
	48
	T
	The description of PeerSTAAddress says the WSM is received from a non-AP STA, yet it also can be received from an AP.
	Either specify transfer of mandatory information (White Space Map) from AP to client stations or remove 472r1 text describing White Space Map

	92
	Peter Ecclesine
	7.4.7.af1
	5
	32
	T
	The WSM element field included in the Action frame should exclude the ElementID and Length octets, which are unnecessary in the action frame (see 7.4.7.6 DSE Extended Channel Switch Announcement)
	Change specified fields to exclude WSM ElementID and Length octets.

	96
	Alex Reznik
	7.3.2.af1
	4
	7
	E
	Last column should be "Power Constraint n" (currently says "Power Constraint 1"
	See comment

	97
	Alex Reznik
	7.3.2.af1
	4
	26-27
	T
	Explanation not clear.  What if STA access the database for  reasons other then to obtain the WSM map?
	Define access time as time "WSM was onbtained."  

	98
	Alex Reznik
	7.3.2.af1
	4
	1-37
	T
	It is not clear whether the option n=0 is allowed.  If it is allowed, I would presume it is meant to inform others STAs that the database was checked at so-and-so time and no channels were available.
	Clearly state whether n =0 is allowed.  Define how to interpret WSM map in that case.  

	101
	Alex Reznik
	11.af1.2
	8
	48-53
	T
	As the description stands now an STA may update TVWS Map based on reported measurements from other STAs, but not own measurement
	Last sentence of first para. of this section should start: "The may update WSMs when they receiver __or_perform__  a measurement …"

	102
	Alex Reznik
	11.af1.2
	8
	48-65
	T
	As may be another place to define the meaning of a map with no available channels listed, if needed
	Define the meaning of WSM witj no available channels listed.

	121
	Runga Reddy
	7.3.2.af1
	4
	34
	T
	What range does the power constraint parameter fall in?
	Define the range of values that the power constraint parameter falls in.

	122
	Runga Reddy
	10.3.af1
	6
	4
	T
	There is some confusion in Figure af3. Aren't Mode II portables to be under the control of the AP? If so, then the request for the WSM can only go to the AP.
	Modify Figure af3 so that STA B, is the AP (such that a STA is making a request of the AP). Modify text on pg 6/line 39 and the table at the bottom of pg 6, so that the AP address is a parameter of the WLME-WSM.request message

	125
	Runga Reddy
	10.3.af1.2
	7
	19
	T
	The WLME-WSM.indication primitive should represent the transmission of the the response the AP transmits (with the WSM in it) to the requesting STA.
	Modify the text on line 19 as follows: "The primitive indicates that a White Space Map Announcement frame was receieved from the APa peer entity."


Enablement 

	3
	Stephen McCann
	11.af1.1
	8
	10
	T
	The definitions of enabling STA and dependant STA are a little confusing and a diagram of the architecture would help.  It appears that an enabling STA is essentially an AP connected to a TVWS database, whilst a dependant STA must initially communicate with the enabling STA (e.g. an TVWS AP) before connecting to the TVWS system.
	Definitions need to be clarified
Diagrams would help
Does there have to be two types of STA defined? I think one (TVWS STA) would suffice).

	6
	Stephen McCann
	7.3.2.27
	　
	　
	T
	These multiple bits are possibly unecessary. A STA needs to advertise whether it is TVWS capable or not.  A single bit should be set in the extended capabilities field to advertise whether a STA is TVWS capable or not. This bit is set if dot11TVWSEnabled is set to TRUE. Further TVWS functionality should be discovered using other IE messages.
	Re-write the extended capabilities table and associated MIB variables

	23
	Kaberi Banerjee
	J.2.4
	21
	25
	T
	Master Mode station definition
	Define Master Mode station or use only DSE terms such as Enabling and dependent or provide reference to document that defines Master mode STA.

	27
	Kaberi Banerjee
	3
	1
	　
	T
	Add definition for enabling station in TVWS
	TVWS enabling station (STA): A registered STA that has the authority to control when and how a TVWS dependent STA can operate. A TVWS  enabling STA communicates an enabling signal to its TVWS dependent STA's over the air,over the distribution system (DS), or by mechanisms that rely on transport via higher layers 

	35
	Kaberi Banerjee
	11.af1.1
	8
	39
	T
	Consider the following 2 statements in 11.af1.1                             1) "Within a TVWS channel, the enabling signal can be a beacon frame from an enabling STA that contains a WSM IE."                                                                                       2)  "For example, a Beacon containing a
WSM IE that is transmitted by an enabling STA on a channel that is located in the ISM 2.4GHz band can be For example, a Beacon containing a WSM IE that is transmitted by an enabling STA on a channel that is located in the ISM 2.4GHz band can be
an enabling signal for a channel in a TVWS band"
	This implies that the 2.4GHz band operation must add the WSM IE to the Beacon. Clarify that this is not in contradiction to the PAR requirement "There is no need for backward compatibility with 2.45 GHz ISM band"

	43
	Yohannes, Zhou Lan
	7
	2
	　
	T
	all beacons shouldn’t necessarily contain the available channel list information
	Indicate that "only the beacons during the DSE renewal time should contain the list of availble chnanels"

	93
	Peter Ecclesine
	11.af1.1
	8
	32
	T
	Specification says if dot11TVWSMapEnabled is true, STA can send Probe Requests on any channel identified in the received WSM IE, but this is too broad, and should be restricted to WSM IE received from its enabling STA (like the DFS owner in radar bands)
	Change text so only maps received from the enabling STA permit Probe Requests on another TVWS channel. 

	94
	Peter Ecclesine
	11.af1.1
	8
	　
	T
	The description of dependent STA operation ignores gaining enablement, or any dialog requesting enablement, which is present in DSE procedures used in this draft, and inherent in laws defining and restricting master/client operation. The procedures defining actions of enabling STA and dependent STAs here differ from clause 11.11, but the same terms are used. This is more confusing, the more you know about clause 11.11
	Specify the procedure to become enabled by the enabling STA or remove 472r1 text that specifies operation without a dialog with the enabling STA.

	108
	Chin-Sean Sum
	7.2.3.1
	2
	19
	T
	The White Space Map (WSM) is specified in the both Beacon and Probe Response frame. Unless there is a solid reason for inserting the potentially large WSM in both locations, it is recommended to have it only in the 'on-demand' type of Probe Response frame and not the frequently broadcasted Beacon.
	Recommend to keep the WSM only in the Probe Respond frame.

	119
	Runga Reddy
	7.3.2
	2
	60
	T
	Is the Length (in octets) the length of the entire WSM element, or just the Channel #+Power Constraint list portion of the message? If this length referes to the whole element (defined in 7.3.2.af1) then 10 octets would be an empty list (just the elementID+Length+TV bands database access time), and 256 would not represent an entire list. An entire list is( (Channel #, 1 octet)+(Power Constraint, 1 octet)*256, which is 512 octets.
	Please clarify. Consider adjusting the range to be from 12-512 octets to represent a WSM that ranges in size from 1 channel's worth of info all the way to a complete data set.

	127
	Runga Reddy
	11.af1.1
	8
	23
	T
	When would STAs have independent access to the Internet as indicated on lines 23-24 pg 8? While there is no explicit prohibition on ad-hoc/mesh networks in the R&O, there is no clear direction either. To avoid confusion, TVWS access in 802.11 should be limited to the infrastructure mode, e.g. access through the AP (mode I portable).
	Modify the text on lines 23-24 pg 8 as follows: "Any STA orOnly the AP may act as an enabling station if ti has its own geographic location identification and database access capabilities."


US Regulation

	51
	Winston Caldwell
	11.af1.1
	8
	18
	T
	The FCC requires that a P/P mode II device queries and receives a list of available TV channels from an authorized database using its geolocation coordinates.
	An enabling STA shallould be capable of identifying its geographic location and shall accessing a TV bands database system.


Proposed Resolution:

Agree in principle technical comments 3, 23, 27, 51, 52, 62, 66, 88, 91, 93, 94, 119 based on this discussion and editorial instructions in 10/790r1.

Agree technical comments 37, 79, 85, 87, 92, 97, 101, 122, 125 based on this discussion and editorial instructions in 10/790r1.

Disagree comments 6, 35, 89, 43, 108 and 120 based on this discussion and editorial instructions in 10/790r1.
7.2.3.1 Beacon frame format 
TGaf editor: Change the following row in Table 7-8:
	Order
	Information
	Notes

	
	White Space Map 
	The White Space Map information element may be present if dot11TVWSMapEnabled dot11WhiteSpaceMapEnabled is true.


7.2.3.9 Probe Response frame format 
TGaf editor: Change the following row in Table 7-15:
	Order
	Information
	Notes

	
	White Space Map 
	The White Space Map information element may be present if dot11TVWSMapEnabled dot11WhiteSpaceMapEnabled is true.


7.3.2 Information Elements
TGaf editor: Change the following row in table 7-26, and renumber the reserved values accordingly:
Table 7-26—Element IDs

	Information element
	Element ID
	Length (in octets)
	Extensible

	White Space Map (see 7.3.2.af1)
	< ANA >
	104 to 256255

	Yes


7.3.2.27 Extended Capabilities information element 

TGaf editor: Change the following row in Table 35a as follows and renumber the reserved values accordingly: 

	Table 7-35a - Capabilities field

	Bit
	Information
	Notes

	<ANA>
	White Space Map
	The STA sets the White Space Map field to 1 when the MIB attribute dot11TVWSMapEnabled dot11WhiteSpaceMapEnabled is true, and set it to 0 otherwise. See 11.af1.2.


TGaf editor: Change the sub clause 7.3.2.af1 as follows:

7.3.2.af1 White Space Map element
The White Space Map element defines a list of identified available channels and their maximum allowed transmission powers obtained from TV band database external regulatory database. 

	
	
	
	
	

	
	Element
ID
	Length
	WSM Type
	WSM Information 

	Octets:
	1
	1
	1
	variable


Figure 7-af1— White Space Map element format WSM element format

The Element ID field is equal to the White Space Map value in Table 7-26. 
The value of the Length field in octets is variable and depends on the length of the WSM Information field. The minimum value of the Length field is 1 (based on a minimum length for the WSM Information field of 0 octets).

WSM Type field is set to a number that identifies a type of WSM Information. The WSM Types that have been allocated for WSM Information are shown in Table af1 (WSM Type definition). When a STA accesses TV band database to get the available channels in TVWS, TV band WSM is used. WSM Types for other regulatory domain database are reserved.
Table af1—WSM Type definition
	Name 
	WSM Type

	TV band WSM
	0

	Reserved
	1 - 255


TGaf editor: Insert the following new clauses after the last subclause of 7.3.2.af1 as follows:

7.3.2.af1.af1 TV band WSM 
A WSM Type in the WSM element may indicate TV band WSM. The WSM Information field corresponding to a TV band WSM is shown in Figure 7-af2 (WSM Information field format for a TV band WSM). 
	
	
	These two fields are repeated, as determined by the Length field

	
	Map ID

	Channel Number 
	Maximum Power Level


	Octets:
	1
	1
	1


Figure 7-af2— WSM Information field format for a TV band WSM
The Length field is set to 8 + 2*n, where n is the total of identified available channels.

The length of the element is variable, as the element contains more than one channel map pairs, whereby each channel map pair consist a pair of Channel Number and Power Constraint.

TV bands database access time is 8 octets in length and it indicates the TSF timestamp when a STA accesses TV bands database to get the White Space Map information.
Map ID field is an identifier of the TV band WSM information field format for a TV band WSM and the format of the Map ID bits is illustrated in Figure 7-af3. 

	
	
	

	
	Type
	Map version

	Bits:
	0
	1-7


Figure 7-af3— Map ID format

Type bit is one bit in length and indicates whether the following channel list is a full channel list or a partial channel list. If the Type bit is set to 1, the following channel list is a full channel list and if the Type bit is set to 0, the following channel list is a partial channel list. 

Map version is 6 bits in length and identifies the version of WSM. When the available channel information from the TV band database is updated and the corresponding WSM is updated, then the Map version is incremented by 1 and the default bit value of the Map version is 0000000. 
The Channel Number field is 1 octet in length. The channel number describes where the TV channel is available for operation.

The Power Constraint contains the information necessary to allow a STA to determine the maximum transmit power in the channel within channel map pair. It indicates the maximum power, in dBm, allowed to be transmitted.
The Channel Number field is a positive integer value that indicates where the TV channel is available for RLAN operation. The length of the Channel Number field is 1 octet. When the Channel Number and Maximum Power Level pairs are repeated, they shall be listed in increasing TV channel numbers. 
The Maximum Transmit Power Level field indicates the maximum power, in dBm, allowed to be transmitted on the Channel Number. 
TGaf editor: Change the sub clauses 7.4.7af1 as follows:
7.4.7.af1 White Space Map Announcement
The White Space Map Announcement frame uses the Action frame body format. The format of the White Space Map Announcement frame body is shown in Figure 7-af3 7-af4. 

	
	
	
	

	
	Category
	Action
	WSM element body fields


	Octets:
	1
	1
	variable


Figure 7-af3 7-af4—White Space Map Announcement frame body format
The Category field is set to the value for public action defined in Table 7-24.

The Action field is set to the value indicating White Space Map Announcement frame, as specified in 7.4.7.1.

The remaining fields are as defined in the White Space Map element body (see 7.3.2.af1).

10. Layer Management

10.3 MLME ASP Interface

TGaf editor: Change the sub clauses 10.3.af1 as follows:
10.3.af1 White Space Map 
The following MLME primitives support the signaling of the White Space Map. Figure af3 depicts the white space map process. The figure illustrates the basic protocol, which is only an example and is not meant to be exhaustive of all possible protocol uses.
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Figure af3—White Space Map Protocol Exchange

10.3.af1.1 MLME-WSM.request

10.3.af1.1.1 Function

This primitive requests that a White Space Map Announcement frame be sent to a peer entity another STA
. 

10.3.af1.1.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-WSM.request(

PeerSTAAddress,
White Space Map 
)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MAC Address
	Any valid individual MAC Address
	Specifies the address of the peer MAC entity with which to perform the White Space Map process.

	White Space Map 
	White Space Map element
	White Space Map element
	Specifies the service parameters for the White Space Map.


10.3.af1.1.3 When Generated

This primitive is generated by the SME to request that a White Space Map Announcement frame be sent to a peer entity another STA
.

10.3.72.1.4 Effect of Receipt

On receipt of this primitive, the MLME constructs a White Space Map Announcement frame. The STA then attempts to transmit this to a peer entity another STA
.

10.3.af1.2 MLME-WSM.indication

10.3.af1.2.1 Function

This primitive indicates that a White Space Map Announcement frame was received from a peer entity another STA
. 

10.3.af1.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-WSM.indication(

PeerSTAAddress,
White Space Map
)
	Name
	Type
	Valid Range
	Description

	PeerSTAAddress
	MACAddress
	Any valid individual MAC Address
	The address of the non-AP STA MAC entity from which a White Space Map Announcement frame was received.

	White  Space Channel Map 
	White Space Map element
	White  Space Map element
	Specifies the service parameters for the White   Space Map.


10.3.af1.2.3 When Generated

This primitive is generated by the MLME when a valid White Space Map Announcement frame is received.

10.3.af1.2.4 Effect of Receipt

On receipt of this primitive, the SME should operate according to the procedure in 11.af1.2.

TGaf editor: Change the sub clause 11.af1 as follows: 

11.af1 TVWS Regulatory Domain Operation  

11.af1.1 General 
In order to operate in TVWS bands, enabling STAs and dependent STAs are defined. An enabling STA should be capable of identifying its geographic location and accessing a TV bands database system. An enabling STA should be able to transmit signals without reception of enabling signals and initiate a network by sending enabling signals. A dependent STA is only allowed to operate on the available TV channels that are explicitly identified by an enabling STA. Any STA or AP may act as an enabling station if it has its own geographic location identification and database access capabilities. 
Within a TVWS channel, the enabling signal can be a beacon frame from an enabling STA that contains a WSM IE. If dot11TVWSMapEnabled is true for a STA that transmits a Beacon, then a WSM IE might be present in the transmitted beacon frame. In general, a dependent STA performs passive scanning to discover APs in TVWS channels. When a dependent STA receives a beacon frame that has a WSM IE, then it should only scan the available channels identified within the WSM IE. If dot11TVWSMapEnabled is true within a dependent STA, then that STA can send a probe request frame on any channel identified in the received WSM IE. An enabling STA that has dot11TVWSMapEnabled set to true and that receives a probe request frame should respond with a probe response frame containing a WSM IE. 
The enabling signal for a channel that is located within a TVWS band can be a beacon frame transmitted by an enabling STA on a channel that is not located within a TVWS band. For example, a Beacon containing a WSM IE that is transmitted by an enabling STA on a channel that is located in the ISM 2.4GHz band can be an enabling signal for a channel in a TVWS band. If dot11TVWSMapEnabled is true, the WSM IE may be present in a beacon frame, regardless of the band in which the Beacon is transmitted. 
In some regulatory domain, such as licensed band and shared band where unlicensed operation is permitted, operation of unlicensed device is under the regulatory requirements. The enabling STA in the band has the authority for permission of operation of other dependent STAs by transmitting enabling signals and it becomes registered by accessing the regulatory domain database. 

Enablement procedures are described in 11.11. Upon the reception of the enabling signal, the dependent STAs shall receive the WSM element in order to operate in the specific regulatory domain, which indicates the available channel list in that regulatory domain.
 After transmission of a DSE Enablement frame (7.4.7.3) granting a dependent STA, the enabling STA shall transmit a WSM. 
An enabling STA transmits a WSM within the Beacon frame, Probe Response frame and White Space Map Announcement frame. 

TGaf editor: Change the sub clause 11.af2 as follows: 

11.af1.2 TVWS Map White Space Map (WSM)

Transmission in the TVWS bands is permitted only on channels that are indicated as available. The available channel list is referred to as a White Space Map (WSM). APs and STAs should generate WSMs based on TV channel information from a TV bands database system. They may update WSMs in the case a measurement report is received in which a primary service signal is measured on a channel that is indicated as available from a TV bands database system. 

Only enabling STAs may transmit enabling signals which contain WSM IEs which in turn allow dependent STAs to initiate networks in TVWS bands. A WSM IE includes a list of identified available channels and corresponding maximum allowed transmission powers per available channel. The information in a WSM IE is valid for a dot11TVWSMapValidTime from the TV bands database access time. Dependent STAs should scan for existing BSSs on the available channels identified within received WSM IEs.  
Whenever an enabling STA that has dot11TVWSMapEnabled set to true determines that the available TV channel list has been updated, the STA should transmit a correspondingly updated White Space Map Announcement frame.
An AP that has dot11TVWSMapEnabled set to true should include a WSM IE within at least one transmitted beacon frame every dot11TVWSMapPeriod beacon intervals.
An AP that has dot11TVWSMapEnabled set to true and that receives a probe request frame should respond with a probe response frame containing a WSM IE. 
If dot11WhiteSpaceMapEnabled is set to true, an enabling STA shall transmit White Space Map and the enabled dependent STA shall have the White Space Map prior to operation in the regulatory domain.  
Regulatory domain database can be different according to each regulatory domain and its regulatory requirements. If the WSM Type is 1, it indicates that the White Space Map is generated from the TV band database and the Channel Number List is the available TV Channel Number List.

An enabling STA shall generate WSMs based on the channel information from the regulatory domain database system
. They may update WSMs when they performs a measurement or receive a measurement report in which a primary service signal is measured on a channel, which is indicated as available from the regulatory domain database system
. 

A WSM element includes a list of identified available channels and corresponding maximum allowed transmission powers for each available channel. Actual maximum of transmission power level is decided depending on the channel bandwidth and the maximum allowed transmission powers per available channel. When the operational channel bandwidth (RLAN channel) spans multiple channels indicated in the WSM, whose maximum power levels are different, the operational transmission power level shall be constrained by the minimum transmission power level of those multiple channels, which are indicated in the WSM.  

The information in a WSM element is valid for a dot11WhiteSpaceMapValidTime from the transmission of the beacon frame containing WSM element. If the WSM is invalid, APs shall not transmit a WSM element and shall not transmit any signal in the regulatory bands and dependent STAs become unenabled. If an enabled dependent STA does not receive a WSM within dot11WhiteSpaceMapValidTime, it becomes unenabled. 
An enabling STA that has dot11WhiteSpaceMapEnabled set to true shall include a WSM element within at least one transmitted beacon frame every dot11WhiteSpaceMapMapPeriod beacon intervals if the enabling STA is an AP STA. Whenever the information from the regulatory domain database is updated and the enabling STA retrieves the updated available channel information from the database, then the enabling STA shall operate only within the available channel list and the enabling STA shall transmit the updated WSM element in the next beacon transmission instance when the WSM element is supposed to be transmitted within the beacon frame if the enabling STA is an AP-STA. 

When the information from the regulatory domain database is updated the enabling STA which is non-AP STA, that has dot11WhiteSpaceMapEnabled set to true retrieves the updated available channel information, then the STA shall operate only within the available channel list and the STA should transmit a White Space Map Announcement frame with an updated WSM element. 

If the WSM Type is 1, then whenever the enabling STA transmit the updated WSM, the value of the Map version bits shall be circularly increased by 1. If the Type bit in the Map ID field is set to 1, the following channel list is a full channel list and if the Type bit is set to 0, the following channel list is a partial channel list. If a STA receives several WSMs with the same Map version and the Type bit is set to 0, the STA should construct the whole channel list using the multiple WSMs having the same Map version. 

A dependent AP that has dot11WhiteSpaceMapEnabled set to true should include a WSM element within at least one transmitted beacon frame every dot11WhiteSpaceMapMapPeriod beacon intervals. Whenever the information from the regulatory domain database is updated and the dependent AP received the updated available channel information from the enabling STA, then the dependent AP shall operate only within the available channel list and the dependent AP shall transmit the updated WSM element in the next beacon transmission instance when the WSM element is supposed to be transmitted within the beacon frame.

Dependent STAs receiving WSM should scan for existing BSSs on the available channels identified within received WSM element. STA shall operate on the channels indicated in the WSM. When STAs having WSM receive an updated WSM from its AP or enabling STA, the STAs shall move channels for operation if they are operating on the channels which became unavailable by the updated WSM.   

If dot11WhiteSpaceMapEnabled is true, then the enabled dependent STA can send a probe request frame on any channel identified in the received WSM element.

An AP that has dot11WhiteSpaceMapEnabled set to true and that receives a probe request frame should respond with a probe response frame containing a WSM element.

TGaf editor: Change the following new rows in A.4.af: 

A.4.af TVWS operation extensions

	Item
	Protocol Capability
	References
	Status
	Support

	*WS1
	Fixed STA TVWS Operation
	11.11.3,  Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	*WS2
	Master STA TVWS Operation
	11.11.3, 11.11.4, Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	*WS3
	Client STA TVWS Operation
	11.11.5, Annex I, Annex J.2.4
	CFaf:O
	Yes, No. N/A

	WS3.1
	Dependent STA TVWS Behavior
	11.11.5, Annex I, Annex J.2.4
	WS3:M
	Yes, No. N/A

	WS4
	White Space Map Announcement 
	7.3.2.af1, 7.4.7.af1, 11.af1.2
	CFaf:O M
	Yes, No. N/A


	WS5
	Multi-band Operation
	7.3.2.af2, 11.af1.3
	CFaf:O
	Yes, No. N/A


Annex D

TGaf editor: Insert the following entries at the end of the dot11StationConfigEntry sequence list:

Dot11StationConfigEntry::=

    SEQUENCE {

dot11WhiteSpaceMapEnabled TruthValue,

dot11WhiteSpaceMapPeriod Unsigned32,
dot11WhiteSpaceMapValidTime Integer
}

TGaf editor: Insert the following elements at the end of the dot11StationConfigTable element definitions:

dot11WhiteSpaceMapEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive or

MLME-JOIN.request primitive.

This attribute, when true, indicates that the station

capability for White Space Map is enabled. false indicates

the station has no White Space Map capability or

that the capability is present but is disabled."

DEFVAL { false }

::= { dot11StationConfigEntry <ANA> }
dot11WhiteSpaceMapPeriod OBJECT-TYPE

SYNTAX Unsigned32(1..255)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive.

This attribute specifies the number of beacon intervals that

elapse between transmission of Beacon frames containing

a White Space Map element.”

"

DEFVAL {200
}

::= { dot11StationConfigEntry <ANA> }

dot11WhiteSpaceMapValidTime OBJECT-TYPE

SYNTAX Integer (1..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by an external management entity.

Changes take effect for the next MLME-START.request primitive.

This attribute specifies the amount of time in units of seconds that

a White Space Map element is valid for a  
dot11WhiteSpaceMapValidTime from the transmission of the beacon frame containing WSM element.
."

DEFVAL { 600 }

::= { dot11StationConfigEntry <ANA> }

Annex J (normative) Country elements and regulatory classes

J.2 Band-specific operating requirements

J.2.4 TVWS band in the United States (54 MHz to 688 MHz)
TGaf editor: add the following paragraph after the first sentence: 

In TVWS, additional requirements are amended to the definitions, which are described in clause 3, especially for the definition of enabling station (STA) and dependent station (STA). Enabling STAs in TVWS determines the available TV channels at its location using its own geographic location identification and TV bands database access capabilities. Dependent STAs in TVWS receives available TV channel list from the enabling STA or the dependent AP of that enabling STA that enables its operation. 
 

Abstract


This document is a normative text proposal for White Space Map with some modification according to the comments on the White Space Map and the enablement. The text is aligned with P802.11af-D0.2.
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