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Abstract

This document contains normative text changes to TGk draft to incorporate improved TSF Information to include a timestamp and drift rate information. 

This contribution addresses 3 LB73 comments: #875, 1205, 1383, 1407, 
LB73 comment resolution spreadsheet results for these are included in 05/0978r0

.

Modify clauses of TGk draftD2.3 as indicated below in red and blue highlights:

7.3.2.27 Neighbor Report element

The format of the Neighbor Report element is shown in Figure k1.










Zero or more, one for each neighbor



Element ID
Length
Neighbor List


Octets:
1
1
Variable


Figure k1—Neighbor Report element format

The Element ID field is equal to the Neighbor Report value in Table 20.

The value of Length field is dependent on the number of Neighbor List Entries representing the neighboring APs being reported. Each entry describes an AP and consists of BSSID, BSSID Information, Channel Number, Regulatory Class, PHY Options, and optionally may include the TSF offset fields. The minimum value of the Length field is 0 (i.e., with no neighbor APs in the Neighbor Report element).

The Neighbor List comprises of zero or more Neighbor List Entries. See Figure k2.










BSSID
BSSID information
Channel Number
Regulatory Class
PHY Options
TSF Information (optional)

Octets:
6
2
1
1
1
4

Figure k2—Neighbor list entry format

The BSSID is the BSSID of the BSS being reported. The subsequent fields in the Neighbor List Entry pertain to this BSS.

The BSSID Information field may be used to help determine neighbor AP BSS transition candidates. It shall be two octets in length and shall contain the subfields as shown in Figure k3.









B0
B1
B2
B3
B4
B9
 B10
B15


AP Reachability
Security
Key Scope
Capabilities
Reserved

Bits:
2
1
1
5

7

Figure k3—BSSID information field

The AP Reachability field indicates whether the AP represented by this BSSID is reachable by the STA that requested the Neighbor Report for the exchange of preauthentication frames as described in clause 8.4.6.1. The values are shown in Table k1.

Table k1—Reachability field

Value
Reachability
Usage

0
Reserved
n/a

1
Not Reachable
A station sending a preauthentication frame to the BSSID will not receive a response even if the AP represented by the BSSID is capable of preauthentication.

2
Unknown
The AP is unable to determine if the value Reachable or Not Reachable is to be returned.

3
Reachable
The station sending a preauthentication frame to the BSSID can receive a response from an AP that is capable of preauthentication.

The Security bit, if set, indicates that the AP represented by this BSSID supports all of the security capabilities of the AP with which the STA is currently associated. If the bit is not set, it indicates that either the capabilities do not match or the information is not available to the AP at this time. 

The Key Scope bit, when set, indicates the AP represented by this BSSID has the same authenticator as the AP sending the report. If this bit is not set, it indicates a distinct authenticator or the information is not available.

The Capabilities Subfield contains selected capability information for the AP represented by this BSSID. The bit fields within this subfield shall have the same meaning and be set equal to the equivalent bits within the Capability Information field being sent in the beacons by the AP being reported. The format of the Capabilities subfield is as in Figure k4.










B4
B5
B6
B7
B8
B9


Spectrum Management
QoS
APSD
Radio Mesaurement
Delayed Block Ack
Immediate Block Ack

Bits:
1
1
1
1
1
1

Figure k4—Capabilities Subfield

Bits 10 – 15 are reserved and shall be set to 0 on transmission and ignored on reception.

Channel Number indicates the current operating channel of the AP represented by the BSSID in this neighbor list entry.

Regulatory Class contains an enumerated value from Error! Reference source not found. specifying the frequency band in which the Current Channel is valid.

The PHY Options field contains the Condensed PHY type and TSF offset Flag as shown in the Figure k5.






B0            B6
 B7


Condensed PHY Type
TSF offset Flag

Bits:
7
1

Figure k5—PHY Options field

Condensed PHY Type indicates the PHY type of the AP being reported. It shall have an integer value between 0 and 127 as defined by dot11PHYType.

TSF offset Flag is a one bit field. When it is set to 1 it indicates that a TSF offset field is present for this Neighbor List Entry. When set to 0 it indicates that a TSF offset field is not present for this Neighbor List Entry.  The Neighbor Report may have the TSF offset Flag set in some Neighbor List Entries and not set in others.

The TSF Information is 7 octets long and contains TSF Offset and Beacon Interval subfields.







TSF Offset
Beacon Interval
Drift Rate/Timestamp

Octets:
2
2
3

Figure k6—TSF Information field format

The TSF Offset subfield is 2 octets long and contains the neighbor AP’s TSF timer offset. This is the time difference, in TU units, between the serving AP and a neighbor AP. This offset is given modulo the neighbor AP’s Beacon Interval and rounded to the nearest TU boundary.

The Beacon Interval subfield is the beacon interval of the Neighbor AP being reported. This field is defined in clause 7.3.1.3 and illustrated in Figure 26.
The Drift Rate/Timestamp subfield is described in Figure kx.









B0

B2
B3


 
B23


Drift Rate
(MSB)                  TSF Offset Timestamp                       (LSB)

Bits:
3
21

Figure kx—Drift Rate/Timestamp subfield

The Drift Rate subfield contains the drift rate value of the measured drift rate between the serving AP's clock and the neighbor AP's clock as defined in Table kx.  Valid drift rate values range from 0 to 7.  Default drift rate value of 7 is used when measured drift rate is unavailable or unknown.
The TSF Offset Timestamp subfield is the TU timestamp for the measurement time for the TSF Offset.  The Timestamp records the instant whent the TSF Offset was measured and represents the TSF TU time [bits 34 (MSB) through 54 (LSB)] of the serving APs TSF timer.

Table kx—Drift Rate Value
Drift Rate Value
Measured Drift Rate Range
Max TSF Offset drift       (in 20.5 seconds)

0
drift rate   < +4ppm
+/-0.08 TU

1
+4ppm<  drift rate  < +8ppm
+/-0.16 TU

2
+8ppm<  drift rate  < +15ppm
+/-0.30 TU

3
+15ppm<  drift rate  < +22ppm
+/-0.44 TU

4
+22ppm<  drift rate  < +29ppm
+/-0.58 TU

5
+29ppm<  drift rate  < +36ppm
+/-0.72 TU

6
+36ppm<  drift rate  < +43ppm
+/-0.86 TU

7
+43ppm<  drift rate  < +50ppm
+/-1 TU

11.11.3 Measurement start time

A Measurement Request frame may contain a single Measurement Request element or a sequence of Measurement Request elements. A STA that accepts a measurement request sequence specified within a measurement request frame shall process the first measurement in the sequence as soon as practical after receiving the request. If the Measurement Report element for the processed measurement includes an Actual Measurement Start Time field, the STA shall report its TSF timer value at the instant when measurement processing begins in the Actual Measurement Start Time field of the Measurement Report element.  The accuracy of the reported measurement start time based on TSF time is defined in 11.1.2.4.
The Radio Measurement category permits a randomization interval to be specified for measurement start times. This avoids the traffic storms that could arise with synchronized broadcast and multicast measurements. Prior to making each measurement in the requested sequence, the STA shall calculate a random delay distributed uniformly in the range 0 to the randomization interval specified in the measurement request. The STA shall wait for this delay prior to making the measurement. A Randomization Interval of 0 in a measurement request shall mean that no random delay is to be used.

NOTE—It is important that designers recognize the need for statistical independence among the pseudo random number streams among STAs.

The Measurement Request frame may specify the number of repetitions for the Measurement Request frame. In this case, the measurements in the frame may be repeated as detailed further in clause 11.11.7. Each time a measurement is repeated, the STA shall recalculate the random delay as described above.

11.12.3 Receiving a Neighbor Report

An AP receiving a Neighbor Report Request shall respond with a Neighbor Report Response frame containing zero or more Neighbor Report elements. If the SSID information elements are specified in the corresponding Neighbor Report Request frame, the Neighbor Report elements shall only contain information from the MIB table dot11RRMNeighborReportTable concerning neighbor APs that are members of the current ESS or ESSs identified by SSID elements contained within the Neighbor Report Request. Otherwise, the Neighbor Report elements shall contain information from the MIB table dot11RRMNeighborReportTable concerning neighbor APs belonging to the same ESS as the requesting STA. If there are no list entries available the AP shall send a Neighbor Report Response with no Neighbor List Entries.

A serving AP shall include a TSF offset field in the Neighbor List Entry only if it is able to guarantee an accumulated error of ±1.5 TU or better on the TSF Offset subfield.  A serving AP shall include a TSF Offset Timestamp in the Neighbor Report Entry.  The TSF Offset Timestamp indicates the serving AP TU time at which the TSF Offset was measured.   If available, the serving AP shall include the Drift Rate for the target AP in the Neighbor Report Entry. The Drift Rate for the target AP is the difference in clock frequencies between the serving and tartget AP divided by the serving AP clock frequency.  If a target AP drift rate is not available, the serving AP shall report the maximum Drift Rate value.
NOTE—The error budget (±1.5 TU) can be broken down as follows:


Error caused by rounding to the nearest TU boundary when converting Neighbor TSF Offset from microseconds to TUs (±0.5 TU).

Clock drift error due to clock frequency difference between the serving AP and target AP clocks.  The ratio of the frequency difference over the frequency is the clock drift rate. The clock drift error is a product of the clock drift rate and the elapsed time since the reported TSF Offset was measured.  (±1 TU).

Annex D

-- ******************************************************************** 

-- * dot11RRMNeighborReport TABLE

-- ******************************************************************** 

dot11RRMNeighborReportNextIndex OBJECT-TYPE 

SYNTAX INTEGER(0..255)

MAX-ACCESS read-only 

STATUS current 

DESCRIPTION

"Identifies the next available index for managing the Neighbor Report table.

If this attribute is 0, it indicates that the Neighbor Report feature is not 

configurable via SNMP, or the table is full and new rows cannot be 

accepted." 

::= { dot11RRMConfig 3 } 

dot11RRMNeighborReportTable OBJECT-TYPE 

SYNTAX SEQUENCE OF Dot11RRMNeighborReportEntry

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"Group contains pertinent information on a collection of BSSID’s that are 

candidates to which STA’s can roam. The rows are created using createAndWait 

method and fill in the attributes. When the rowStatus is set to active, the 

row can be included in Neighbor Report IEs. If there is an error, the

rowStatus shall be set to notReady by SME. Since this table contains all

Neighbor Report IE entries for all interfaces enabled with the Neighbor

Report feature, it is possible to have too many entries for one interface,

while still remaining under the MaxTableSize. In that situation, SME shall

only include Neighbor Report entries with lower

dot11RRMNeighborReportIFIndex up to the maximum possible number of entries

for a particular interface identified by ifIndex. 

SME shall set the rowStatus to notInService for those rows that cannot be 

included in the Neighbor Report element for that interface." 

::= { dot11RRMConfig 4 } 

dot11RRMNeighborReportEntry OBJECT-TYPE 

SYNTAX Dot11RRMNeighborReportEntry

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"An entry in the dot11RRMNeighborReportTable" 

INDEX { dot11RRMNeighborReportIndex } 

::= { dot11RRMNeighborReportTable 1 } 

Dot11RRMNeighborReportEntry ::=

SEQUENCE { 

dot11RRMNeighborReportIndex Unsigned32,

dot11RRMNeighborReportIfIndex InterfaceIndex, 

dot11RRMNeighborReportBSSID MacAddress,

dot11RRMNeighborReportReachability INTEGER,

dot11RRMNeighborReportSecurity TruthValue,

dot11RRMNeighborReportCapSpectrumMgmt TruthValue,

dot11RRMNeighborReportCapQoS TruthValue,

dot11RRMNeighborReportCapAPSD TruthValue,

dot11RRMNeighborReportCapRRM TruthValue,

dot11RRMNeighborReportCapBlockAck TruthValue,

dot11RRMNeighborReportKeyScope TruthValue,

dot11RRMNeighborReportChannelNumber INTEGER,

dot11RRMNeighborReportRegulatoryClass INTEGER,

dot11RRMNeighborReportPhyOptions
INTEGER,

dot11RRMNeighborReportTSFOfffsetTimestamp Unsigned32,

dot11RRMNeighborReportNeighborTSFOffset Unsigned32,

dot11RRMNeighborReportBeaconInterval Unsigned32,   

dot11RRMNeighborReportDriftRate INTEGER,

dot11RRMNeighborReportRowStatus RowStatus } 

dot11RRMNeighborReportIndex OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"Index for Neighbor Report configuration table in

dot11RRMNeighborReportTable, greater than 0."

::= { dot11RRMNeighborReportEntry 1 }

dot11RRMNeighborReportIfIndex OBJECT-TYPE 

SYNTAX InterfaceIndex 

MAX-ACCESS read-create 

STATUS current 

DESCRIPTION 

"The ifIndex for this row of Neighbor Report entry belongs to." 

::= { dot11RRMNeighborReportEntry 2 } 

dot11RRMNeighborReportBSSID OBJECT-TYPE 

SYNTAX MacAddress 

MAX-ACCESS read-create 

STATUS current

DESCRIPTION 

"The BSSID of the STA to which this row of Neighbor Report applies." 

::= { dot11RRMNeighborReportEntry 3 }

dot11RRMNeighborReportReachability OBJECT-TYPE


SYNTAX INTEGER {

                        notReachable(1),

                        unknown(2),

                        reachable(3)

                       }


MAX-ACCESS read-write


STATUS current


DESCRIPTION




"Indicates the reachability of the AP represented by 



the dot11NeighborReportBSSID."

    
::= { dot11RRMNeighborReportEntry 4 }

dot11RRMNeighborReportSecurity OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the RSN capability of the AP 


represented by dot11NeighborReportBSSID"

    
::= { dot11RRMNeighborReportEntry 5 }

dot11RRMNeighborReportCapSpectrumMgmt OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the spectrum management capability of the AP 


represented by dot11NeighborReportBSSID"

    
::= { dot11RRMNeighborReportEntry 6 }

dot11RRMNeighborReportCapQoS OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the QoS capability of the AP represented by 

dot11NeighborReportBSSID"

::= { dot11RRMNeighborReportEntry 7 }

dot11RRMNeighborReportCapAPSD OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the APSD capability of the AP represented by 

dot11NeighborReportBSSID"

::= { dot11RRMNeighborReportEntry 8 }

dot11RRMNeighborReportCapRRM OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the RRM capability of the AP represented by 

dot11NeighborReportBSSID"

::= { dot11RRMNeighborReportEntry 9 }

dot11RRMNeighborReportCapBlockAck OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates the BlockAck capability of the AP represented 

by dot11NeighborReportBSSID"

::= { dot11RRMNeighborReportEntry 10 }

dot11RRMNeighborReportKeyScope OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"Indicates a shared authenticator identity for the AP represented by dot11NeighborReportBSSID"

::= { dot11RRMNeighborReportEntry 11 }

dot11RRMNeighborReportChannelNumber OBJECT-TYPE

SYNTAX INTEGER (1..255)

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"This is the current operating channel of the STA returning the report"

::= { dot11RRMNeighborReportEntry 12 }

dot11RRMNeighborReportRegulatoryClass OBJECT-TYPE

SYNTAX INTEGER {

                twoPointFourGHz(0),

                fiveGHz(1)

               }

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"This corresponds to the frequency band for the channel list being 

reported."

        REFERENCE

            "IEEE 802.11k, Error! Reference source not found."

::= { dot11RRMNeighborReportEntry 13 }

dot11RRMNeighborReportPhyOptions OBJECT-TYPE

SYNTAX INTEGER

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"The PHY Options of the Neighbor AP Entry."

::= { dot11RRMNeighborReportEntry 14 }

dot11RRMNeighborReportTSFOfffsetTimestamp OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create

STATUS current

DESCRIPTION

" The TSF Offset Timestamp subfield is the TU timestamp for the measurement time for the TSF Offset.  The Timestamp records the instant whent the TSF Offset was measured and represents the TSF TU time [bits 39 (MSB) through 54 (LSB)] of the serving APs TSF timer."

::= { dot11RRMNeighborReportEntry 15 }

dot11RRMNeighborReportNeighborTSFOffset OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"The Neighbor TSF Offset field is as defined in clause 7.3.2.27."

::= { dot11RRMNeighborReportEntry 16 }

dot11RRMNeighborReportBeaconInterval OBJECT-TYPE

SYNTAX Unsigned32

UNITS "TUs"

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"The Beacon Interval field is as defined in clause 7.3.2.27."

::= { dot11RRMNeighborReportEntry 17 }

dot11RRMNeighborDriftRate OBJECT-TYPE

SYNTAX INTEGER

UNITS "TUs"

MAX-ACCESS read-create

STATUS current

DESCRIPTION

" The Drift Rate subfield contains the drift rate value of the measured drift rate between the serving AP's clock and the neighbor AP's clock as defined in Table kx.  Valid drift rate values range from 0 to 7.  Default drift rate value of 7 is used when measured drift rate is unavailable or unknown."

::= { dot11RRMNeighborReportEntry 18 }

dot11RRMNeighborReportRowStatus OBJECT-TYPE 

SYNTAX RowStatus 

MAX-ACCESS read-create 

STATUS current 

DESCRIPTION 

"Contains the row status of the Neighbor Report, essentially used for

indicating whether the row has all valid attributes filled in. Then set to

active to be used in Neighbor Report information elements. If any parameter

is invalid, the SME shall set this attribute back to notReady. It is the

responsibility of the manager to correct the parameters." 

::= { dot11RRMNeighborReportEntry 19 } 

-- ********************************************************************

-- * End of dot11RRMNeighborReport TABLE 

-- ********************************************************************
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