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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned 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.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

Discussion:

In the current 802.11af draft specification D1.0, DSE enablement procedure has been used as a basis for operational control in TVWS band. The DSE procedures specified in Clause 10.12 of the 802.11 baseline specification has been introduced by 802.11y amendment for the operation in 3650-3700 MHz band in US. Although the TVWS band operation also requires operational control of dependent stations, there are many differences in regulatory requirements between TVWS band operation and 3650 MHz band. Hence, the DSE enablement procedures specified in current clause 10.12 of the baseline specification and some changes added from .11af D1.0 have caused difficulty on interpreting which of the requirements and procedures are applicable to stations to operate in TVWS band (in particular to the FCC’s 10-174 regulatory requirements). 
The network initiation and operational rules in TVWS band are controlled by the information received from an external geo-location database. Hence, it has become important to simplify the procedures for network entry and operation. The numbers of comments listed below have asked for clarification or simplication on behaviours expected by stations in TVWS band when operating under the control of an authorized geo-location database. The description and rules proposed by editorial instructions in this document addresses these comments. 

	CID
	Clause Number(C)
	Page(C)
	Line(C)
	Comment
	Proposed Change

	3
	Annex E.2.4.1
	131
	28
	"Each Fixed or Mode II TVBD is “registered” with a TV bands database" is not correct
	Only Fixed devices need to be registered

	136
	10.12.1
	56
	44
	The term "client station" is used without any definition or reference, and it is not clear that the term needs to be used in 10.12.1.
	Remove inserted sentence from changed first paragraph.

	138
	10.12.1
	57
	7
	The term "client station" is used without any definition or reference, and it is not clear that the term needs to be used in 10.12.1.
	Remove inserted sentence from changed fourth paragraph.

	321
	10.12.1
	57
	2-8
	"An Enabling STA is a registered STA …", the notion of "registered" is applicable for .11y band, but in TVWS, all Enabling STAs do not need to be registered. 
	Suggest to remove reference to "registered" in general

	326
	E.2.4.1
	131
	28
	"Each Fixed or Mode II TVBD is “registered” with a TV bands database and operates based on the information received from that TV bands database.", Mode II TVBDs do not need to be registered to database as per FCC's rules. 
	Clarify

	492
	8.4.5.1
	38
	6-10
	DSE enablement element does not need WSM information in its response. The available channel map is already sent as the response during channel availability query procedure. It will be better idea to decouple channel availability from DSE enablement procedure.
	Remove the field.

	502
	10.12.1
	57
	2-8
	"An Enabling STA is a registered STA …", the notion of "registered" is applicable for .11y band, but in TVWS, all Enabling STAs do not need to be registered. 
	Suggest to remove reference to "registered" in definition of Enabling STA (in the baseline), and here.

	503
	10.12.2
	57
	13
	DSE enablement and deenablement procedures are not necessary for TVWS band operation, as per the currently available regulations. All that is sufficient is to hear an enabling signal transmitted by an AP before starting any transmissions by client STAs in TVWS band, and continue receiving contact verification signal once a client STA receives available channel map.
	Since the "dependent STA" and "Enabling STA" are used in relation to Enabling signal, these terms can still be useful. However, remove the requirements of DSE enablement procedure for a dependent STA while operating in TVWS band. DSE procedures as specified in Clause 10.12 are strictly applicable only for 3650-3700 MHz band operation. There are many conflicting procedures not required in TVWS band.

	505
	10.12.5
	58
	26
	The rules specified for dependent STA operation with DSE in this clause in baseline are tailored to 3650-3700 MHz band operation. Many of these rules are not required in TVWS band. The requirements to keep up with listening Enabling signal once every 60 s, and also contact verification signal once every 60 s will be two orthogonal requirements, that adds complexity to dependent STAs in TVWS band. 
	Either move these details to band specific clauses in Annex, and only provide rules that are necessary for TVWS operation. The DSE procedure for TVWS should be much simpler, and should relate to getting available channel list at the beginning and contact verification signal there after. Suggest to remove legacy procedures from .11y.

	512
	E.2.4.1
	131
	36-41
	Looks like there are too many classifications of devices for specifying their behaviors in TVWS band, which seems unnecessary. Enabling STA and dependent STA to relate to FCC specific device categories (Fixed, Mode II and Mode I) should be sufficient. 802.11 already has AP STA and non-AP STAs for Master and Client roles, respectively.
	suggest to remove "Master STA", "Client STA" and "Registered STA".

	528
	10.12
	56
	35-
	Definitions of each terminologies (i.e. registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP) are confusing and missing. Description on the operations of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some operations are missing.
	Add the definitions and clarify the operations.

	982
	8.4.5.1
	38
	
	The DSE Enablement element has same function with the Channel Availability Query element, while the Channel Availability Query element may optionally provide Device Location Information.  There's no need to have duplicated elements defined for the same purpose.
	Remove the clause.


Proposed Resolution:

Agree with technical comments 3, 136, 138, 321, 326, 492, 502, 503, 505, 512, 528 and 982 based on the discussion and editorial instructions in this document 11/0414rx. 
	CID
	Clause Number(C)
	Page(C)
	Line(C)
	Comment
	Proposed Change

	162
	
	58
	44
	" An enabled dependent STA shall cease transmission within dot11DSERenewalTime (in seconds) if it has not
received an enabling signal". It seems that an enabling signal serves the purpose of contact verification. However, Contact Verification is mandatory in Annex E.
	need clarificaiton. 

	322
	10.12.2
	57
	13
	DSE enablement and deenablement procedures are not necessary for TVWS band operation, as per the currently available regulations. All that is sufficient is to hear an enabling signal transmitted by an AP before starting any transmissions by client STAs in TVWS band, and continue receiving contact verification signal once a client STA receives available channel map.
	Remove DSE enablement

	510
	E.2.4.1
	131
	14-15
	The dependent AP term has been used throughout the specification without clear definition or description of its behaviors and requirements. Does the dependent AP only need to hear "Enabling Signal" before its initial transmission, or does it need to undergo DSE Enablement procedure as required by an ordinary dependent STA? Is it a master STA or can it be Client of another Enabling STA is not clear either. 
	Clarify. The dependent AP has to operate like normal dependent STA in 3650-3700 MHz band as such operation is allowed within the DSE service area created by a single Enabling STA. Similar concept does not seem to apply to FCC's rules on TVWS band. Hence, dependent AP term may not be required here, or its requirements should be clearly stated.

	511
	E.2.4.1
	131
	28
	"Each Fixed or Mode II TVBD is “registered” with a TV bands database and operates based on the information received from that TV bands database.", Mode II TVBDs do not need to be registered to database as per FCC's rules. The classification of "registered" STA here looks redundant.
	Clarify.

	513
	E.2.4.1
	131
	57
	"dot11LCIDSERequired" is required to be set "true" for the Fixed or personal/portable AP-STAs as they need to have their LCI information. However, for TVWS operation, it is not required for Client STAs. 
	Clarify. Suggest to separate dot11DSERequired for dependent STA and dot11LCIDSERequired for Enabling STAs.

	545
	General
	
	
	Is an enabling STA always an AP STA? If it is not, what is a non-AP enabling STA? Is there may exist that an enabling STA only providing enablement, WSM and CVS transmission? Then, it should be signaled that the enabling STA can only provide these functionalities.
	Provide a clear behavior of an enabling STA and define signalings of an enabling STA that only provides enablement, WSM and CVS transmission in order that STAs know that what the enabling STA can provide. Include these signaling in extended capability element.
See forthcoming document 11-11/xxxxr0.

	529
	10.12
	57
	54
	Definition and behavior of enabling signal are not clear. In page 57, L54, it is said that "the enabling signal is not a Public Action frame, and it not relayed." However, in page 132, L 1-2, "enabling signal is received directly from an enabling STA or a dependent AP,". When it is transmitted from a dependent AP, does it mean that the dependent STA can enable other dependent STA or the enabling signal is relayed? 
	Clarification is needed.. 

	553
	10.12
	56
	35-
	Definitions of each terminologies, registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP are confusing and missing. Description on the operation of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some of operations are missing.
	Clarify and specify. 

	578
	10.12
	56
	35-
	Definitions of each terminologies, registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP are confusing and missing. Description on the operation of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some of operations are missing.
	Clarify and specify. 

	579
	10.12
	57
	54
	Definition and behavior of enabling signal are not clear. In page 57, L54, it is said that "the enabling signal is not a Public Action frame, and it not relayed." However, in page 132, L 1-2, "enabling signal is received directly from an enabling STA or a dependent AP,". When it is transmitted from a dependent AP, does it mean that the dependent STA can enable other dependent STA or the enabling signal is relayed? 
	Clarify. 

	580
	10.12.6.1
	59
	15-19
	Enabling signal definition described in this sub-clause should be replaced as "inband enabling signal" with appropriate definition. 
	Clarify. 

	614
	General
	
	
	Is an enabling STA always an AP STA? If it is not, what is a non-AP enabling STA? Is there may exist that an enabling STA only providing enablement, WSM and CVS transmission? Then, it should be signaled that the enabling STA can only provide these functionalities.
	Provide a clear behavior of an enabling STA and define signalings of an enabling STA that only provides enablement, WSM and CVS transmission in order that STAs know that what the enabling STA can provide. Include these signaling in extended capability element.
See forthcoming document 11-11/xxxxr0.

	905
	General
	
	
	Is an enabling STA always an AP STA? If it is not, what is a non-AP enabling STA? Is there may exist that an enabling STA only providing enablement, WSM and CVS transmission? Then, it should be signaled that the enabling STA can only provide these functionalities.
	Provide a clear behavior of an enabling STA and define signalings of an enabling STA that only provides enablement, WSM and CVS transmission in order that STAs know that what the enabling STA can provide. Include these signaling in extended capability element.
See forthcoming document 11-11/xxxxr0.


Agree in principle with technical comments 162, 322, 510, 511, 513, 529, 545, 553, 579, 580, 614, 905 which ask for clarifications. The proposed editorial instructions in this document 11/0414rx provides the necessary clarification for these comments. 
Editing instructions:
3.3 Abbreviations and acronyms

Insert the following new acronyms in alphabetical order:

GDB
Geolocation Database

GDC 
Geo-location database Control
10 MLME
TGaf Editor: Insert the following text at the end of clause 10:

Insert a new subclause at the end of clause 10 as follows:

10.af3 Operation under the control of geolocation database
10.af3.1 General
In some regulatory domains, stations are permitted to transmit in TVWS band such that the regulatory provisions for the use of the frequencies are enforced under the control of an authorized geolocation database (GDB). Some stations may be able to contact a GDB to obtain permissible frequencies and other operating parameters before they can begin their transmissions. Such stations operate as geolocation database controlled (GDC) master stations, which must provide their identification, geolocation and other information to the GDB as specified by the regulatory authorities. On the other hand, some stations, which may not be capable to access a GDB with necessary information on their own due to constraints such as lack of geolocation information within the required accuracy, or other conditions, are permitted to transmit when enabled by a GDC master station. Such stations operate as GDC dependent stations. In this case, the GDC master station that has enabled their operations should ensure that the  GDC dependent stations remain under its control.
This subclause describes procedures for stations when they require operating under the control of a geolocation database to satisfy the TVWS band and similar regulatory requirements. Regulations require that the STAs transmitting in these frequencies should not cause harmful interference to the primary service entitled for protection in this band. For operations under such restrictions, GDC dependent STAs must operate according to the control procedures enforced by a GDC enabling STA. 

STAs shall use the GDC procedures defined in this subclause if dot11GDCRequired is true. A summary of STA attributes and their MIB attributes are shown in Table 10-af3 (GDC STA attributes).
Table 10-af3-af1: GDC STA attributes

	Type of STA
	dot11GDCRequired
	dot11GDBAccessActivated
	dot11GDCEnablementRequired

	GDC Master STA
	true
	true
	false

	GDC Enabling STA
	true
	True
	False

	GDC Dependent STA
	true
	False
	True

	
	
	
	


A GDC master STA is an STA that is able to access an authorized GDB and can successfully obtain  the information about the permitted frequencies and other information it can use in its location.

A GDC enabling STA is a GDC Master  STA that can  transmit enabling signal and enable operations of other GDC dependent STAs 
A GDC dependent STA is an STA that can transmit in TVWS under the control of a GDC enabling STA without having to contact an authorized GDB by itself. 
A GDC enabling AP is a GDC enabling STA that is also an AP STA.

The procedure for GDC enablement of GDC dependent STAs, and operating rules for GDC enabling and GDC dependent STA are presented in the following clauses.

10.af3.2  GDC enabling STA operation
A GDC STA shall set dot11GDBAccessActivated to true after it can successfully obtain the information on permissible frequencies and other operating parameters valid for its location from an authorized GDB. Such GDC STA may operate as a GDC enabling STA that is allowed to transmit GDC enabling signals and offer enablement service to GDC dependent STAs in its service area where regulatory requirements permit. 
A GDC enabling STA may be an AP STA, non-AP STA or an IBSS DFS Owner (IDO) STA. 
A GDC enabling STA shall transmit a GDC enabling signal in TVWS band using a frequency available for its use to indicate that it can offer network service to other GDC STAs not having access to an authorized GDB on their own. 

The GDC enabling signal is a beacon frame or a probe response frame containing a Geodatabase Inband Enabling Signal element. Transmissions of any frames by a GDC dependent STA is conditional upon receiving such enabling signal directly over the air from a GDC enabling STA. 
Upon receipt of any one of the following:

1. a public action or protected dual of a public action Channel Availability Query (CAQ) frame 
2. a GAS Initial Request frame containing an RLQP element with Info ID for CAQ  in the Query Request field,
the GDC enabling STA provides the response as specified in 10.af3.5 (CAQ Procedures). In some regulatory domain, the GDC enabling station may require to have secure authentication with the GDC dependent STA before it can send the response to the CAQ request. In addition, the GDC enabling STA may contact a GDB to verify that the requesting GDC dependent STA is authorized to operate in the frequency band. 
In some regulatory domain, a GDC enabling STA shall transmit a contact verification signal to each GDC dependent STAs it had enabled using procedure as specified in 10.af3.7 (Contact Verification Signal).
A GDC enabling STA may issue a CAQ frame with a reason result code Authorization Suspended to request a GDC dependent STA it had authorized to cease its transmissions. 
A GDC enabling STA may issue a CPM announcement frame to any of its GDC dependent STAs in order to have its radio operation changed in frequency, channel bandwidth, and/or constrained maximum transmit power, along with other operational parameters. A GDC enabling AP or IBSS DFS owner with dot11GDCRequired true and receiving a CPM announcement from it GDC enabling STA shall perform the channel power switch procedure as specified in 10.af1 (Channel power management (CPM)).

A GDC enabling STA may issue a Operation Channel Status Query to any of its GDC dependent STAs with the Operation Channel Status Query/Response Type field value of the Operation Channel Status Query/Response of the Operation Channel Status Query/Response Public Action Frame, set to 0, in order to receive a Operation Channel Status Response that identifies the operation channel status of the queried GDC dependent STA.
10.af3.3 GDC dependent STA operation
A GDC dependent STA shall set dot11GDCEnablementRequired to true. 
A GDC dependent STA is configured with an enablement state variable that may be set to one of the following three states: Unenabled, AttemptingEnablement or Enabled. A GDC dependent STA shall begin its operation by setting its enablement state variable to unenabled, during which it may operate in receiving only mode in the TVWS frequency band to scan channels seeking enabling signal from a GDC Enabling STA. 
A typical state machine implementation of GDC dependent STA operation with GDC is provided in Figure 10-af3-af1 (GDC dependent STA state machine).

Figure 10-af3-af1: GDC dependent STA state diagram
A STA with dot11GDCEnablementRequired shall not transmit any frames unless it has received a beacon or a probe response frame containing a Geodatabase Inband Enabling Signal element (8.4.2.af5) from a GDC enabling STA. The GDC dependent STA may change its enablement state variable to AttemptingEnablement.
A GDC dependent STA that is able to receive a valid enabling signal, but has not been enabled by a GDC enabling STA shall not transmit, except to perform enablement with the GDC enabling STA transmitting the enabling signal, unless such action is mandated to be allowed in the regulatory domain (e.g., emergency services). Before attempting GDC enablement with any one GDC enabling STA, a GDC dependent STA may have detected several GDC enabling STAs, may attempt enablement with one and fail, and then attempt enablement with another.
Before a GDC dependent STA is allowed to start its normal transmissions in TVWS frequency band, it must obtain the permissible frequencies and other parameters from a GDC enabling STA by performing the following GDC enablement procedures:

a) If required by the regulatory domain, the GDC dependent STA shall complete the authentication using the procedures specified in 10.3..  
b) The GDC dependent STA sends  one of the following
1.  public action or protected dual of a public action CAQ frame 
2. GAS Initial Request frame containing an RLQP element with Info ID for CAQ in the Query Request field as specified in 10.af3.5 (CAQ Procedures)
c) Based on the input information received from a requesting GDC dependent STA, a GDC enabling STA sends the response to the CAQ request that may authorize the dependent STA to be enabled in the permissible frequencies and other parameters. 
d) When a GDC dependent STA receives one of the following:

1. public action or protected dual of a public action CAQ frame 

      2.   GAS Initial Response or GAS Comeback Response frame containing CAQ RLQP element,  

from the GDC enabling STA with a reason result code 3 (Success with the Available Channel List result) within dot11GDCEnablementTimeLimit, the enablement state variable of the GDC dependent STA shall be set to enabled.

A GDC dependent STA that has not attained GDC enablement from a GDC enabling STA shall not transmit beyond dot11GDCEnablementTimeLimit (in seconds), measured from the time of the first PHY-TXSTART.request primitive, while attempting to attain enablement. Then, when the enablement attempts fail within the allowed maximum time, it shall not transmit for dot11GDCEnablementFailHoldTime (in seconds), before it can again attempt to attain enablement. .
Once in enabled state, following rules apply to a GDC dependent STA during its operations: 
· A GDC dependent STA shall cease all transmissions within dot11ContactVerificationSignalInterval (in seconds) if it has not received a valid Contact verification signalfrom the same GDC enabling STA that has provided it with the authorized channel list for its operation. It shall then change its enablement state with the GDC enabling STA to unenabled. The procedures for Contact verification signal transmission and reception are described in 10.af3.7 (Contact Verification Signal)
· A GDC dependent STA shall cease all transmissions immediately if it receives a CAQ frame with a reason result code of Authorization Suspended with the RequesterSTAAddress field matching the GDC enabling STA which has last authorized its operation and the ResponderSTAAddress field matching its own IEEE MAC address.
· A GDC dependent STA receiving a channel power management action frame or a GAS Initial Request frame containing channel power management RLQP element from the GDC enabling STA which has last authorized its operation or a channel power management element from the AP with which it is associated shall perform the channel power management procedures (see 11.af1 Channel Power Management (CPM)).
· A GDC dependent STA shall return a Operation Channel Status Response in response to a Operation Channel Status Query, if the request is received from the AP with which it is associated or the GDC enabling STA, from which it was enabled, with a Operation Channel Status Query/Response Public Action Frame, with the Operation Channel Status Query/Response Type field value set to 1, with the Operating Class and the Channel Number fields indentifying the STA's operation channel(s), and with the Constrained Maximum Transmit Power field(s) identifying the maximum transmit power on the STA's operation channel(s).
NOTE- A GDC dependent STA in its enabled state may transmit Channel Availability Query to its GDC enabling STA, at any time. In such case, the time limit of dot11GDCEnablementTimeLimit does not apply. 
10.af3.4 Operation of GDC Master  STAs using TVWS for GDB access
In this subclause, the operation of a GDC STA that can operate as a GDC Master STA after it can obtain access to a GDB through another GDC Master STA. We restrict the discussion to GDC master capable STAs that use TVWS frequencies to obtain the necessary access to the GDB
The GDC master capable STA first executes the enablement procedure in a manner exactly as a GDC dependent STA.  
Once GDC master capable STA obtains enablement to operate as a GDC dependent STA.. After obtaining enablement to operate as a GDC dependent STA, the GDC master capable STA then usese the TVWS frequencies permitted for the operation as a GDC dependent STA to associate with a GDC AP that can provide access to a GDB.  Note that the GDC master capable STA shall operate as a GDC dependent STA until it has obtained permission to operate as a GDC master STA from the GDB.
Once the GDC master capable  STA has received all the required information and permission to operate in the TVWS as a GDC master STA, the GDC master capable  STA may stop operating as a GDC dependent STA and operate independent of the GDC enabling STA on the TVWS frequencies obtained from the data base for operating as a GDC master STA.
Note:  The information to be sent to the GDB for operating as a GDC master STA without the control of a GDC enabling STA will depend on the regulatory domain and is beyond the scope of this clause.  

10.af3.5 Channel Availability Query (CAQ) Procedures
Include all text from  “10.12.6.2 Channel Availability Query Procedures” with required changes for CAQ  comments from proposed normative text on 11/0643r0.
10.af3.6  Network Channel Control


Include all text from “10.12.7 Network Channel Control” with required changes for NCC comments

10.af3.7 Contact Verification Signal

Include all text from “10.af2.3 Contact Verification Signal” with required changes for CVS comments. 
Annex E (normative) Country elements and operating classes

E.2 Band-specific operating requirements

E.2.4 TVWS band in the United States (54 MHz – 698 MHz)

TGaf Editor: change the second paragraph in page 131 as follows:
In TVWS, additional requirements are amended to the definitions, which are described in clause 3 and clause 10, especially for the definition of GDC enabling station (STA) and GDC dependent station (STA). GDC enabling STAs and GDC dependent enabling APs in TVWS determines the available TV channels at its location using its own geographic location identification and geolocation TV bands database access capabilities. GDC dependent STAs in TVWS receives available TV channel list from the GDC enabling STA or the GDC dependent enabling AP that enables its operation. 

NOTE—There are significant requirements in FCC 47 C.F.R.[B9], Sections 15.701-717 that are subjects for petitions for reconsideration. In particular, Sections 15.713-715 (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.
TGaf Editor: change the third paragraph in page 131 as follows:
The registration authorities are FCC designated TV bands administrators (FCC 47 C.F.R.[B9], Sections 15.713-715).

NOTE—IEEE 802.11 terms differ from FCC 47 C.F.R. [B9], Section 15.703 Definitions in many particulars, but generally an GDC enabling STA is Fixed or Mode II TVBD, and each GDC dependent STA has only one GDC enabling STA at any time. Generally, GDC dependent STAs are Mode I TVBDs. Each Fixed or Mode II TVBD is “registered” must communicate with a TV bands database and operates based on the information received from that TV bands database. Fixed and Mode II TVBDs are certified to operate with specific TV bands databases using protocols specified by TV bands database administrators. A Fixed TVBD is also required to register with a TV bands database. FCC regulations require an encrypted Contact Verification Signal be received by Mode I TVBS to verify the integrity of the list of available channels FCC 47 C.F.R. [B9], Section 15.711.
TGaf Editor: change the fourth paragraph in page 131 as follows:

Regulations specify that:

· A registered GDC STA "must" not operate as an GDC enabling STA until the geolocation database provides TVWS channels to attempt operation on. After receiving a list of TVWS channels from the geolocation database, a registered GDC STA may act as a GDC Enabling "Master" STA, and control the operation of GDC dependent STAs.

· Dependent non-AP STAs are “Client” STAs,
· GDC Dependent “Client” STAs are not registered, and they “must” operate under the control of a GDC an enabling STA.
TGaf Editor: change the last paragraph in page 131 as follows:

STAs shall have the following elements set to “true”

· dot11LCIDSEGDCRequired,
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This submission proposes simplification to enablement procedure for TVWS band. 
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