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Abstract

This document contains normative text changes to TGk draft to incorporate all the "accepted" and "counter" comment resolutions assigned to Kwak, as described in 06/0969r0   Subject comments are noted by "X" in new column marked "Kwak to do".   Changes are shown with changebars, blue underscore and red strikethrough and are shown with respect to TGk draft D4.0.

Draft Amendment to STANDARD FOR
Telecommunications and Information Exchange Between Systems -
LAN/MAN Specific Requirements - 

Part 11: Wireless Medium Access Control (MAC) and physical layer (PHY) specifications:

Amendment 9: Radio Resource Measurement

[This amendment is based on IEEE Std 802.11™, 2006 Revision Draft 5.2.]

NOTE—The editing instructions contained in this amendment define how to merge the material contained herein into the existing base standard to form the new comprehensive standard.

The editing instructions are shown in bold italic. Three editing instructions are used: change, delete, and insert. Change is used to make small corrections in existing text or tables. The editing instruction specifies the location of the change and describes what is being changed either by using strikethrough (to remove old material) or underscore (to add new material). Delete removes existing material. Insert adds new material with-out disturbing the existing material. Insertions may require renumbering. If so, renumbering instructions are given in the editing instruction. Editorial notes will not be carried over into future editions. 

Insert the following clause after clause 7.2.3.9:

7.2.3.9A Measurement Pilot frame format

The frame body of a management frame of subtype Measurement Pilot contains the information shown in Table 15A.
Table 15A SEQ Table \h  \* MERGEFORMAT —Measurement Pilot frame body

Order
Information
Notes

1
Timestamp


2
Measurement Pilot Interval


3
Beacon Interval


4
Capability 
.





5
Country String


6
Max Regulatory Power


7
Max Transmit Power


8
Transmit Power Used


90
Transceiver Noise Floor


10
DS Parameter Set
The DS Parameter Set information element is present within Measurement Pilot frames generated by STAs using Clause 15, Clause 18, and Clause 19 PHYs.

11
Vendor Specific
One or more vendor specific information elements may appear in this frame.





10.3.32 Measurement Pilot Link SNR Ceiling request

This set of primitives allows a STA to retrieve uplink and downlink link SNR ceiling computed from a received Measurement Pilot.

10.3.32.1 MLME-MPILOTLSCEILING.request 

10.3.32.1.1 Function

This set of primitives allows STA to retrieve uplink and downlink link SNR ceiling computed from a received Measurement Pilot.

10.3.32.1.2 Semantics of the Service Primitive 

The primitive parameters are as follows:

MLME-MPILOTLSCEILING.request 
(
Link SNR Ceiling Direction
)






Name
Type
Valid Range
Description

Link SNR Ceiling Direction
Enumeration
ULSC or DLSC or ALL 
Differentiates between uplink link SNR ceiling (ULSC) and downlink link SNR ceiling (DLSC) request. Shall only be present if dot11MeasurementPilotEnabled is true.






10.3.32.1.3 When generated

This primitive is generated by the SME to request that a Link SNR Ceiling report be sent to the SME upper layer application, containing link SNR ceiling values computed from information received in a Measurement Pilot frame.

10.3.32.1.4 Effect of receipt

On receipt of this primitive, the MLME shall determine link SNR ceiling based on information received in and measurement of the Measurement Pilot and report this back to the SME in a MLME-MPILOTLSCEILING.confirm primitive.
10.3.32.2 MLME-MPILOTLSCEILING.confirm

10.3.32.2.1 Function

This primitive reports the result of the Measurement Pilot Link SNR Ceiling request.

10.3.32.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-MEASPILOTLSCEILING.confirm 
(ResultCode,
Link SNR Ceiling Direction,
Uplink Link SNR Ceiling,
Downlink Link SNR Ceiling
)






Name
Type
Valid Range
Description

ResultCode
Enumeration
SUCCESS,
INVALID
PARAMETERS,
LM INFO UNAVAILABLE
Reports the outcome of a Link SNR request



Link SNR Ceiling Direction
Enumeration
ULSC or DLSC or ALL
Differentiates between uplink link SNR ceiling (ULSC) and downlink link SNR ceiling (DLSC) computation. Shall only be present if dot11MeasurementPilotEnabled is true.

Uplink Link SNR Ceiling
Integer
0 – 255 
Uplink link SNR ceiling computed based on information received in Measurement Pilot frame. Shall only be present if dot11MeasurementPilotEnabled is true.

Downlink Link SNR Ceiling
Integer
0 – 255 
Downlink link SNR ceiling computed based on information received in Measurement Pilot frame. Shall only be present if dot11MeasurementPilotEnabled is true.






10.3.32.2.3 When generated

This primitive is generated by the MLME when the Link SNR Ceiling report is ready.

10.3.32.2.4 Effect of receipt

The SME upper layer application receives the Link SNR Ceiling report it has requested.

11. MAC sublayer management entity

11.1 Synchronization

11.1.3 Acquiring synchronization, scanning

Change the 5th paragraph as shown below:
Upon receipt of an MLME-SCAN.request with the SSID parameter set to the wildcard SSID, the STA shall passively scan for any Beacon or Measurement Pilot frames, or actively transmit Probe request frames containing the wildcard SSID, as appropriate depending upon the value of ScanMode. Upon completion of scanning, an MLME-SCAN.confirm is issued by the MLME indicating all of the BSS information received.

11.1.3.2.1 Sending a probe response

Change the fourth paragraph as shown below:


STAs receiving Probe Request frames shall respond with a probe response only if the SSID in the probe request is the wildcard SSID or matches the specific SSID of the STA. Furthermore, a STA receiving a probe request with a DS Parameter Set element containing a Current Channel field value that is not the same as the value of dot11CurrentChannelNumber shall not respond with a probe response. Probe Response frames shall be sent as directed frames to the address of the STA that generated the probe request. The probe response shall be sent using normal frame transmission rules. An AP shall respond to all probe requests meeting the above criteria. In an IBSS, the STA that generated the last beacon shall be the STA that responds to a probe request.

Insert the following paragraphs at the end of clause 11.1.3.2.1:

When a probe response frame is returned in response to a probe request frame which contains Requested information elements, any of the requested elements which appear as individual items in the ordering list of Table 15 shall appear both in their individual ordered location as specified in Table 15 and in the ordered location reserved for the list of requested elements, where the requested elements appear in the same order as requested in the Request information element.



If dot11RadioMeasurementEnabled is true and if the Request Information element of the Probe Request includes the RCPI element ID, the STA shall include in the Probe Response an RCPI element containing the measured RCPI value of the received Probe Request frame. If no measurement result is available the RCPI value shall be set to indicate that a measurement is not available.

11.14 Measurement Pilot generation and usage

The Measurement Pilot frame is a compact management frame periodically transmitted by an AP with a relatively small interval as compared to a Beacon Interval.  The Measurement Pilot frame is designed to provide a minimal set of information as compared to a Beacon frame to allow for the required small interval. The purpose of the Measurement Pilot frame is to provide timely information to a STA for the following functions:

· Rapid discovery of a BSS via passive scanning. 
· Rapid collection of neighbor measurements via passive scanning.
· Link SNR ceiling calculation for various purposes such as transition decisions or initial rate selection.
11.14.1 Measurement Pilot generation by an AP

If dot11MeasurementPilotEnabled is true, an AP shall maintain a Measurement Pilot generation function, which transmits Measurement Pilot frames at the lowest basic rate according to the dot11MeasurementPilotPeriod attribute within the AP and according to the following rules:
· The AP defines a series of TMPTTs exactly dot11MeasurementPilotPeriod apart. A TMPTT arrives when the AP’s local TSF timer (in (s) modulo the Measurement Pilot Interval equals zero.

· At each TMPTT, the AP shall schedule a Measurement Pilot as the next frame for transmission unless the TMPTT is coincident with a TBTT, in which case the AP shall not generate the Measurement Pilot.

· The QAP shall schedule and transmit Measurement Pilots using the AC specified in the dot11MeasurementPilotTransmitPriority attribute. 

In case the medium is determined by the carrier-sense mechanism (see 9.2.1) to be unavailable at the TMPTT, the AP shall delay the actual transmission of a Measurement Pilot according to the basic medium access rules specified in Clause 9 for a maximum period of one dot11MeasurementPilotPeriod and drop the delayed Measurement Pilot at the next TMPTT. In this way, a continuously busy medium will cause multiple successive Measurement Pilots to be delayed, then dropped.
An AP shall transmit Measurement Pilots to the broadcast address. An AP shall not retransmit or buffer Measurement Pilots as part of the PSP mechanisms.

11.14.2 Measurement Pilot Link SNR ceiling calculation

A STA may calculate link SNR ceiling with information received in a Measurement Pilot, and may use it to assess the current link condition, and to assist in roaming decisions. SNR ceiling represents the maximum SNR expected on this link under the current conditions for any frames transmitted from the AP at the Max Transmit Power indicated in the Measurement Pilot frame. Link SNR ceiling is calculated as follows:

Let RCPIMaxPwr representing the RCPI that would have been received by a STA in a downlink frame if the frame were sent with the Max Transmit Power. Furthermore, assume that a STA knows its own  “STA Noise Floor” (in dBm) and “STA Max Transmit Power”.  Then,
RCPIMaxPwr = RCPI + (Max Transmit Power – Transmit Power Used)

Downlink Link SNR Ceiling (DLSC) = RCPIMaxPwr – STA Noise Floor

Uplink Link SNR Ceiling (ULSC) = RCPIMaxPwr – (Max Transmit Power – STA Max Transmit Power) – Transceiver Noise Floor
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