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Summary of CIDs labelled as ATIM issues
Following table is captured from [2].

	CID
	Resolution Status
	Comment
	Proposed Change by Commenter
	Resolution
	Resolution Notes

	1486
	Open
	I find the use of ATIM in the draft confusing.  In REVma, the ATIM window is only for use with IBSS networks.  However, in some cases, the draft refer to ATIM windows without it being clear that an MP is necessarily in IBSS mode.  For example, a peer link between an MP and an MAP is operating in infrastructure mode, and would not have the ability to use any ATIM-based operations.
	Please clarify if ATIM is being used in a new way, and if so, make that explicit.
	Defer-submission-needed
	The usage of ATIM is the same as defined for IBSS

	1997
	Open
	It is not clear how ATIM period is indicated in infrastructure beacon frame,when infrastructure beacons are used for power save as described in 11A.9.4.
	Add information how the ATIM period is sigmalled in infrastructure beacon frame. 
	Defer-submission-needed
	Jarkko will submit a resolution (Include IBSS parameter set in the infrastructure beacon)

	3772
	Open
	Omission.
In table8, explaination of beacon frame contents, "IBSS parameter set element" and "TIM element" have to be updated as well, since these fields are reused for mesh operation.
	Change the contents of table8 regarding "IBSS parameter set element" and "TIM element" as following.
IBSS parameter set element : The IBSS Parameter Set information element is present only within Beacon frames generated by STAs in an IBSS or MP in a mesh.
Traffic indication map (TIM) : The TIM information element is present only within Beacon frames generated by APs or MPs supporitng power management.
	Defer
	related to power save

	3777
	Open
	Omission.
In table15, explaination of probe response frame contents, "IBSS parameter set element" have to be updated as well, since this field is reused for mesh operation.
	Change the contents of table15 regarding "IBSS parameter set element"as following.
IBSS parameter set element : The IBSS Parameter Set information element is present only within Beacon frames generated by STAs in an IBSS or MP in a mesh.
	Defer
	related to power save

	3781
	Open
	Omission.
The description on IBSS parameter set element needs to be updated, since this information element is reused in mesh.
	Change the description on subclause 7.3.2.7 of 802.11ma-D9.0 as following.
"The IBSS Parameter Set element contains the set of parameters necessary to support an IBSS and mesh. The information field contains the ATIM Window parameter. See Figure 61.
The ATIM Window field is 2 octets in length and contains the ATIM Window length in TU."
	Defer
	related to powersave


Suggested resolution [3]
· Rename “IBSS Parameter Set element” to “ATIM Window Parameter element”.

· MP includes “ATIM parameter element” within beacon frame and probe resonse frame, if it performs power management.
Corresponding chnages in the text should be made in the following subclauses:

7.2.3.1 Beacon frame format

7.2.3.9 Probe Response frame format

7.3.2. Information elements

Suggested updates to the draft spec

The following text was taken from the Draft Spec D1.00[1], and has been modified with “Track Changes” on:

7.2.3.1 Beacon frame format
Change the contents of Table 8 as shown:

Table 8: Beacon frame body 

	Order
	Information
	Notes

	4
	Service Set Identifier (SSID)
	When dot11WLANMeshService is true but the interface on which the beacon is being sent is not configured as an Access Point, the SSID IE shall be set to the wildcard value. [Note: the SSID is a required IE in beacon frames. To avoid having non-mesh STAs send association requests to non-MAP Mesh Points, a valid SSID should not be included in beacons sent by non-MAP Mesh Points. To avoid backward compatibility issues, rather than removing the SSID IE from MP (non-MAP) beacons the wildcard value is used.]

	9
	ATIM Window Parameter
	The ATIM Window Parameter information element is present when the STA is operating in an IBSS, or when  dot11WLANMesh Service is true and the MP is operating in power save mode.

	(Ed: insert unchanged table entries for completeness)

	26
	OFDM Parameter Set
	The OFDM Parameter Set information element is present within Beacon frames generated by STAs using  Clause 17 PHYs.

	27
	Mesh ID
	The Mesh ID information element shall be present within Beacon frames only when dot11WLANMeshService is true. 

	28
	WLAN Mesh Capability 
	The WLAN Mesh Capability information element shall be present within Beacon frames only when dot11WLANMeshService is true. 

	29
	Neighbor List
	The Neighbor List information element shall be present within DTIM Beacon frames generated when dot11WLANMesh Service is true and MP is supporting Transmission to MP in power save mode.

	30
	DTIM
	The DTIM IE shall be present in beacon frames generated by when dot11WLANMesh Service is true and MP is supporting Transmission to MP in power save mode.

	31
	Mesh Portal Reachability 
	The Mesh Portal Reachability information element shall be present within Beacon frames only when dot11WLANMeshService is true.

	32
	Beacon Timing 
	The Beacon Timing information element shall be present within Beacon frames only when dot11WLANMeshService is true.

	33
	MDAOP Advertisements
	The MDAOP Advertisements information element shall be present within Beacon frames only when dot11WLANMeshService is true.

	34
	MDAOP Set Teardown
	The MDAOP Set Teardown information element shall be present within Beacon frames only when dot11WLANMeshService is true.

	35
	MKDDIE
	The MKDDIE element shall be present only when dot11WLANMeshService is true


7.2.3.9 Probe Response frame format

Change the contents of Table 8 as shown:


Table 15: Probe Response frame body 
	Order
	Information
	Notes

	9
	ATIM Window Parameter
	The ATIM Window Parameter information element is present when the STA is operating in an IBSS, or when  dot11WLANMesh Service is true and the MP is operating in power save mode.

	(Ed: insert unchanged table entries for completeness)

	25
	OFDM Parameter Set
	The OFDM Parameter Set information element is present within Probe Response frames generated by STAs using  Clause 17 PHYs.

	26
	Mesh ID
	The Mesh ID information element shall be present within Probe Response frames only when dot11WLANMeshService is true. 

	27
	WLAN Mesh Capability 
	The WLAN Mesh Capability information element shall be present within Probe Response frames only when dot11WLANMeshService is true. 

	28
	DTIM
	The DTIM information element is only present in probes generated when dot11WLANMeshService is true and MP supports Power Save mode.

	29
	Mesh Portal Reachability 
	The Mesh Portal Reachability information element shall be present within Probe Response frames only when dot11WLANMeshService is true.

	30
	Beacon Timing 
	The Beacon Timing information element shall be present within Probe Response frames only when dot11WLANMeshService is true.

	31
	MKDDIE
	The MKDDIE element shall be present only when dot11WLANMeshService is true


7.3.2 Information Element

Change the contents of 7th row in Table 26 as shown: (Replace “IBSS Parameter Set” with “ATIM Window Parameter” )
Table 26: Element IDs 

	Information Element
	Element ID
	Length (in Octets)

	ATIM Window Parameter (See 7.3.2.7)
	6
	4


7.3.2.7 ATIM Window Parameter Element

Change the contents of clause 7.3.2.7 as shown:

The ATIM window parameter element contains a ATIM window parameter which is necessary to support an IBSS or mesh power management. See figure sXX.

	Octets: 1
	1
	2

	ID
	Length
	ATIM Window parameter


Figure 61: ATIM window parameter element

The ATIM window parameter field is 2 octets in length and contains the ATIM window length in TU.

10.3.2.2.2 Semantics of the service primitive
Change the contents of 10th row of Table in subclause 10.3.2.2.2 as shown: (Replace “IBSS Parameter Set” with “ATIM Window Parameter”)
The primitive parameters are as follows:

MLME-SCAN.confirm(

BSSDescriptionSet,

ResultCode,

VendorSpecificInfo

)

	Name
	Type
	Valid Range
	Description

	BSSDescriptionSet
	Set of BSSDescriptins
	N/A
	The BSSDescriptionSet is returned to

indicate the results of the scan request. It

is a set containing zero or more instances

of a BSSDescription.

	ResultCode
	Enumeration
	SUCCESS,
INVALID_PARAMETERS,
NOT_SUPPORTED
	Indicates the result of the MLMESCAN.

confirm.


	VendorSpecificInfo
	A set of information elements
	As defined in 7.3.2.26
	Zero or more information elements


Each BSSDescription consists of the following elements:

	Name
	Type
	Valid range
	Description

	BSSID
	MAC Address
	N/A
	The BSSID of the found BSS.

	SSID
	Octet string
	1-32 octets
	The SSID of the found BSS.

	BSS Type
	Enumeration
	INFRA-STRUCTURE, INDEPEN-DENT
	The type of the found BSS.

	Becon Period
	Integer
	N/A
	The Beacon period of the BSS (in TU).

	DTIM Period
	Integer
	As defind in frame format
	The DTIM Period of the BSS (in beacon periods).

	Timestamp
	Integer
	N/A
	The timestamp of the received frame (probe response/beacon) from the found BSS.

	Local Time
	Integer
	N/A
	The value of the STA’s TSF timer at the start of reception of the first octet of the timestamp field of the received frame (probe response for beacon) from the found BSS.

	PHY Parameter set
	As defined in frame format or according to the relevant PHY clause.
	As defined in frame format or according to the relevant PHY clause.
	The parameter sets relevant to the PHY

from the received Beacon or Probe

Response frame. If no PHY Parameter

Set information element is present in

the received frame, this parameter contains

the channel number on which the

frame was received. Valid channel numbers

are defined in the relevant PHY clause.


	CF Parameter set
	As defined in frame format
	As defined in frame format
	The parameter set for CF periods, if found BSS supports CF mode.

	ATIM Window Parameter
	As defined in frame format
	As defined in frame format
	The parameter set for the IBSS, if found BSS is an IBSS.

	CapabilityInformation
	As defined in frame format
	As defined in frame format
	The capabilities to be advertised for the BSS.

	BSSBasicRateSet
	Set of integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that must be supported by all STAs that desire to join this BSS. The STAs must be able to receive and transmit at each of the data

rates listed in the set.


	OperationalRateSet
	Set of integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that the STA desires to use for communication within the BSS. The STA must be able to receive at each of the data rates listed in the set. This set is a superset of the rates contained in the BSSBasicRateSet parameter.

	Country
	As defined in the Country element
	As defined in the Country element
	The information required to identify the regulatory domain in which the STA is located and to configure its PHY for operation in that regulatory domain.

Present only when TPC functionality is required, as specified in 11.8 or when dot11MultiDomainCapabilityEnabled is true.

	IBSS DFS Recovery Interval
	Integer
	1-255
	Present only if BSSType = INDEPENDENT.

The time interval that is used for DFS recovery.

Present only when DFS functionality is required, as specified in 11.9.

	RSN
	RSN in information element
	As defined in frame format
	A description of the cipher suites and AKM suites supported in the BSS.

	EDCA ParameterSet 
	As defined in frame format
	As defined in frame format
	The values from the EDCA parameter Set information element if such an element was present in the probe response or beacon, else null.

	QoSCapability
	A set of information element
	As defined in frame format
	The values from the QoS Capability information element if such an element was present in the probe response or beacon, else null.


10.3.10.1.2 Semantics of the service primitive

Change the text in subclause 10.3.10.1.2 as shown: (Replace “IBSS Parameter Set” with “ATIM Window Parameter”)
The primitive parameters are as follows:

MLME-START.request(

SSID,

BSSType,

BeaconPeriod,

DTIMPeriod,

CF parameter set,

PHY parameter set,

ATIM window parameter,

ProbeDelay.

CapabilityInformation,

BSSBasicRateSet,

OperationalRateSet,

Country,

IBSS DFS Recovery Interval,

EDCAParameterSet,

VendorSpecificInfo

)

SSID Octet string 1–32 octets The SSID of the BSS.
	Name
	Type
	Valid Range
	Description

	SSID
	Octet string
	1-32 octets
	The SSID of the BSS.

	BSS Type
	Enumeration
	INFRA-STRUCTURE, INDEPEN-DENT
	The type of the BSS.

	Becon Period
	Integer
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1
	The Beacon period of the BSS (in TU).

	DTIM Period
	Integer
	As defind in 7.3.2.6
	The DTIM Period of the BSS (in beacon periods).

	CF Parameter set
	As defined in frame format
	As defined in 7.3.2.5
	The parameter set for CF periods, if the BSS supports CF mode. aCFPPeriod is modified as a side effect of the issurance of an MLME-START.request primitive.

	PHY parameter sets
	As defined in frame format
	As defined in 7.3.2.3  or 7.3.2.4
	The parameter sets relevant to the PHY.

	ATIM Window Parameter
	As defined in frame format
	As defined in 7.3.2.7
	The parameter set for the IBSS, if BSS is an IBSS.

	ProbeDelay
	Integer
	N/A
	Delay (in microseconds) to be used prior to transmitting a Probe frame during active scanning.

	CapabilityInformation
	As defined in frame format
	As defined in 7.3.1.4
	The capabilities to be advertised for the BSS.

	BSSBasicRateSet
	Set of integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that must be supported by all STAs to join this BSS. The STA that is creating the BSS must be able to receive and transmit at each of the data rates listed in the set.

	OperationalRateSet
	Set of integers
	1-127 inclusive (for each integer in the set)
	The set of data rates that the STA desires to use for communication within the BSS. The STA must be able to receive at each of the data rates listed in the set. This set is a superset of the rates contained in the BSSBasicRateSet parameter.

	Country
	As defined in the Country element
	As defined in the Country element
	The information required to identify the regulatory domain in which the STA is located and to configure its PHY for operation in that regulatory domain.

Present only when TPC functionality is required, as specified in 11.8 or when dot11MultiDomainCapabilityEnabled is true.

	IBSS DFS Recovery Interval
	Integer
	1-255
	Present only if BSSType = INDEPENDENT.

The time interval that is used for DFS recovery.

Present only when DFS functionality is required, as specified in 11.9.

	EDCA ParameterSet (Qos only)
	As defined in frame format
	As defined in frame format
	The initial EDCA parameter set values to be used in the BSS. The parameter shall be present only if the MIB attribute dot11QosOptionImplemented is true.

	VendorSpecificInfo
	A set of information element
	As defined in 7.3.2.26
	Zero or more information elements


11.2.2 Power management in an IBSS
11.2.2.1 Basic approach

Change the text in subclause 11.2.2.1 as shown: (Replace “IBSS Parameter Set” with “ATIM Window Parameter”)
The basic approach is similar to the infrastructure case in that the STAs are synchronized, and multicast

MSDUs and those MSDUs that are to be transmitted to a power-conserving STA are first announced during

a period when all STAs are awake. The announcement is done via an ad hoc ATIM sent in an ATIM Window.

A STA in the PS mode shall listen for these announcements to determine if it needs to remain in the

awake state. The presence of the ATIM window in the IBSS indicates if the STA may use PS Mode. To

maintain correct information on the power save state of other stations in an IBSS, a station needs to remain
awake during the ATIM window. At other times the STA may enter the Doze state except as indicated in the

following procedures.

The basic approach is similar to the infrastructure case in that the STAs are synchronized, and multicast

MSDUs and those MSDUs that are to be transmitted to a power-conserving STA are first announced during

a period when all STAs are awake. The announcement is done via an ad hoc ATIM sent in an ATIM Window.

A STA in the PS mode shall listen for these announcements to determine if it needs to remain in the

awake state. The presence of the ATIM window in the IBSS indicates if the STA may use PS Mode. To

maintain correct information on the power save state of other stations in an IBSS, a station needs to remain

awake during the ATIM window. At other times the STA may enter the Doze state except as indicated in the

following procedures.
When an MSDU is to be transmitted to a destination STA that is in a PS mode, the transmitting STA first

transmits an ATIM frame during the ATIM Window, in which all the STAs including those operating in a

PS mode are awake. The ATIM Window is defined as a specific period of time, defined by the value of the

ATIM Window parameter in the ATIM Window Parameter supplied to the MLME-START.request primitive,

following a TBTT, during which only Beacon or ATIM frames shall be transmitted. ATIM transmission

times are randomized, after a Beacon frame is either transmitted or received by the STA, using the backoff

procedure with the CW equal to aCWmin. Directed ATIMs shall be acknowledged. If a STA transmitting a

directed ATIM does not receive an acknowledgment, the STA shall execute the backoff procedure for

retransmission of the ATIM. Multicast ATIMs shall not be acknowledged.
If a STA receives a directed ATIM frame during the ATIM Window, it shall acknowledge the directed

ATIM and stay awake for the entire beacon interval waiting for the announced MSDU(s) to be received. If a

STA does not receive an ATIM, it may enter the Doze state at the end of the ATIM Window. Transmissions

of MSDUs announced by ATIMs are randomized after the ATIM Window, using the backoff procedure

described in Clause 9.
It is possible that an ATIM may be received from more than one STA, and that a STA that receives an ATIM

may receive more than a single MSDU from the transmitting STA. ATIM frames are only addressed to the

destination STA of the MSDU.
An ATIM for a broadcast or multicast MSDU shall have a destination address identical to that of the MSDU.

After the ATIM interval, only those directed MSDUs that have been successfully announced with an

acknowledged ATIM, and broadcast/multicast MSDUs that have been announced with an ATIM, shall be

transmitted to STAs in the PS mode. Transmission of these frames shall be done using the normal DCF

access procedure.
Figure 192 illustrates the basic PS operation.
The estimated power-saving state of another STA may be based on the power management information

transmitted by that STA and on additional information available locally, such as a history of failed transmission

attempts. The use of RTS/CTS in an IBSS may reduce the number of transmissions to a STA that is in

PS mode. If an RTS is sent and a CTS is not received, the transmitting STA may assume that the destination

STA is in PS mode. The method of estimating the power management state of other STAs in the IBSS is outside

the scope of this standard.

11.2.2.2 Initialization of power management within an IBSS
Change the text in subclause 11.2.2.2 as shown: (Replace “IBSS Parameter Set” with “ATIM Window Parameter”)
The following procedure shall be used to initialize power management within a new IBSS, or to learn about

the power management being used within an existing IBSS.

a) A STA joining an existing IBSS by the procedure in 11.1.3.3 shall update its ATIM Window with the value contained in the ATIM Window field of the ATIM Window Parameter element within the Beacon or Probe Response management frame received during the scan procedure.

b) A STA creating a new IBSS by the procedure in 11.1.3.3 shall set the value of the ATIM Window field of the ATIM Window Parameter element within the Beacon management frames transmitted to the value of its ATIM Window.

c) The start of the ATIM Window shall be the TBTT, defined in 11.1.2.2. The end of the ATIM Window shall be defined as TSF timer MOD dot11BeaconInterval = ATIMWindow, where ATIMWindow is the value of the ATIM Window parameter of the ATIM Window Parameter from the MLME-Start.request or MLMEJOIN. request primitives.

d) The ATIM Window period shall be static during the lifetime of the IBSS.

e) An ATIM Window value of zero shall indicate that power management is not usable within the IBSS.
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Abstract


This document provides the suggested updates to the current draft spec, which potentially resolve CID 1486, 1997, 3772, 3777, and 3781.
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