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Introduction:
The purpose of this document is to address any required changes or impacts that TGn should have on the current TGk draft.  TGk has created several request/response measurements:  Beacon, Measurement Pilot, Frame, Channel Load, Noise Histogram,  STA Statistics, Location Configuration Information, Neighbor Report, Link Measurement, and  QoS Metrics; and a request-only mechanism: Measurement Pause.  These measurements and mechanisms allow the reporting of the performance of the AP and STA in a way consistent with RRM (radio resource management) applications.  Since TGn is making changes to both the PHY and MAC of 802.11 changes/extensions to TGk’s measurements and mechanism may be required to insure that a TGn enabled AP or STA can exploit the capabilities provided by TGk. 

Discussion:
Below is a working summary of proposed changes and areas of potential change, this is not intended to be an all inclusive and comprehensive list, it is simply a summary of the proposed changes and suggestions of where other change proposals may need to be made. 
Beacon

The request/response measurements related to the Beacon may need to be modified to add additional HT BSS Beacon information.  In addition request/response measurements for the secondary Beacon may need to be added.
Conclusion:

Beacon Request – no need for change – since only legacy 20MHz beacons are used by TGn.

Beacon Response – no need for fundamental change; the TGk Beacon report includes the entire frame body of the reported beacon subject to size limitation using truncation.  Therefore it must be verified that critical TGn fields in the beacon are not truncated.     
Channel Load

Additional information fields may need to be added to the Channel Load Request to add the ability to request information related to 20 MHz, 20/40 MHz, and 40 MHz channels and operating modes.  The Channel Load Report may also need to be modified to allow for the reporting of the various modes of channel operation.
Conclusion:

The current TGk measurement is defined by regulatory class/channel number, which sets the bandwidth of the measurement to the specified channel bandwidth.  Therefore there is no need to change the current TGk draft.    
Noise Histogram

Additional information fields may need to be added to the Noise Histogram Request to add the ability to request information related to 20 MHz, 20/40 MHz, and 40 MHz channels and operating modes.  The Noise Histogram Report may also need to be modified to allow for the reporting of the various modes of channel operation.

Conclusion:

The current TGk measurement is defined by regulatory class/channel number, which sets the bandwidth of the measurement to the specified channel bandwidth.  Therefore there is no need to change the current TGk draft.  
Frame Report Request
Need to consider what will happen with the Frame request report with respect to 20, 20/40, 40 MHz channel bands.  It is not clear as to what should be reported in response to the Frame Report Request.  Note this is optional TGk feature; it uses a “promiscuous” mode configuration of MAC and PHY in order to receive every detected frame (sniffer mode). 
The current TGk measurement is defined by regulatory class/channel number, which sets the bandwidth of the measurement to the specified channel bandwidth.  Therefore for channels of 20 MHz or less there are no open issues or need to change the Frame Report Request.  For 40 MHz channels: if the Frame Report is limited to 40 MHz frames and 20 MHz frames on the primary 20 MHz channel then there should be no need to modify the current Frame Report Request. It is strongly recommended that this be acceptable.

If it is required that the secondary 20 MHz channel should also be considered in the Frame Report then changes to TGn would be required, since this would require the ability to monitor two 20 MHz channels simultaneously.
Conclusion:

There is no modification necessary to the Frame Report Request.  The Frame Report for a 40 MHz channel will only contain frame information from the 40 MHz frames and the 20 MHz frames in the primary channel.  Frames from the secondary 20 MHz channel will not be received nor reported on.

STA Statistics

Clause 7.3.2.21.8 [1] STA Statistics Request provides Group Identity fields for non-TGn STAs.  In order for this section to be complete the following additional Group Identity fields are proposed to be added to Table 29c-Group Identity for a STA Statistics Request of [1].  The counters which are proposed to be added are taken from [2] and are organized into Proposed Group Identity fields as listed below:
STA  Coutnters from dot11A-MSDU Group – Group Identity = 4
dot11TransmittedAMSDUCountCounter32,

dot11FailedAMSDUCountCounter32,

dot11RetryAMSDUCountCounter32,

dot11MultipleRetryAMSDUCountCounter32,

dot1TransmittedOctetsInAMSDUCountCounter64,

dot11AMSDUAckFailureCount Counter32,

dot11ReceivedAMSDUCountCounter32,

dot1ReceivedOctetsInAMSDUCountCounter64,

STA Counters from dot11A-MPDU Group – Group Identity = 5
dot11TransmittedAMPDUCountCounter32,

dot11TransmittedMPDUsInAMPDUCountCounter32,

dot11TransmittedOctetsInAMPDUCountCounter64,

dot11AMPDUReceivedCountCounter32,
dot11MPDUInReceivedAMPDUCountCounter32,

dot11ReceivedOctetsInAMPDUCountCounter64,

dot11AMPDUDelimiterCRCErrorCountCounter32,

STA Counters from dot11 BAR, Channel Width, PSMP Group – Group Identity = 6
dot11ImplicitBARFailureCountCounter32,

dot11ExplicitBARFailureCountCounter32,

dot11ChannelWidthSwitchCountCounter32,

dot11TwentyMHzFrameTransmittedCountCounter32,

dot11FortyMHzFrameTransmittedCountCounter32,

dot11TwentyMHzFrameReceivedCountCounter32,

dot11FortyMHzFrameReceivedCountCounter32,

dot11PSMPSuccessCountCounter32,

dot11PSMPFailureCountCounter32,

STA Counters from dot11Protection Group (RDG, DualCTS, LSIG) – Group I
dot11GrantedRDGUsedCountCounter32,

dot11GrantedRDGUnusedCountCounter32,

dot11TransmittedFramesInGrantedRDGCountCounter32,

dot11TransmittedOctetsInGrantedRDGCountCounter64,

dot11DualCTSSuccessCountCounter32,

dot11DualCTSFailureCountCounter32,

dot11RTSLSIGSuccessCountCounter32, (Ed: CID 59)

dot11RTSLSIGFailureCountCounter32 (Ed: CID 59)
dot11 BF, STBC Group

dot11BeamformingFrameCountCounter32,

dot11STBCCTSSuccessCountCounter32,

dot11STBCCTSFailureCountCounter32,

dot11nonSTBCCTSSuccessCountCounter32,

dot11nonSTBCCTSFailureCountCounter32,

Comments on the suitability of the grouping of these STA statistics are solicited.
A text proposal will be supplied in a subsequent revision of this document.
Location Configuration Information

It is not anticipated that any changes need to be made to the Location Configuration Information measurement.
Neighbor Report
Neighbor report should be modified to define the TGn AP type and operating modes.  The TGk Neighbor Report format was reworked about 6 months ago to allow for new extensions by other TG’s what additional changes if any need to be made.
Optional extension field – this is for gray area things (not on/off features).

Potential additions to the capabilities sub-field or extension field:

HT

LDPC

20/40 Support

SM Power Save

Greenfield

Short GI

STBC

HT Delayed Block Ack

Maximum ASDU Length
DSSS/CCK Mode in 40 MHz

PSMP

L-SIG TXOP Protection

PCO

MCS Feedback

+HTC Support

RD Responder

Beam Forming (1 bit + 18 Fields – 27 bits)
Antenna Selection Capability (7 Fields in 7 bits)
Proposed solution:

Define 1 capabilities sub-field: HT

Place the remaining capability fields in an extension field.

Proposed text will follow below in a subsequent revision.

Current TGk:

[image: image1.emf]
Link Measurement

Since this measurement is basically an RF ping – the Link Measurement Response should be of the same type as the Link Measurement Request.  Therefore there should be no ambiguity in this measurement. No changes are required.
QoS Metrics
Since all HT STAs are QoS STAs, all HT STAs should be able to support the QoS Metrics Request/Response measurement as it now exits.  However, HT STAs have additional capabilities which should be reported on.  Therefore the HT extensions may impact current metrics or require new metrics to be defined.  This may be done by modification to the existing QoS Metrics Request/Response or by adding a new HT Metrics Request/Response measurement.  
RCPI - issues
Need to define RCPI for TGn PHY.  
Open issue: the antenna ID for MIMO is not currently defined.  

Conclusion: TGn has only defined MIMO RCPI averaged over the MIMO antennas. Therefore the current Antenna ID is adequate to describe the MIMO antenna case. No text changes are required.
The current text from [1] follows:

7.3.2.40 Antenna Information element

The Antenna Information element contains the Antenna ID field as shown in Figure 112j.

[image: image2.emf]
Figure 112j—Antenna Information element format

The Length field in octets is set to 1.

The Antenna ID field contains the identifying number for the relevant antenna(s). When included in a Beacon or Probe Response, the Antenna ID identifies the antenna(s) used to transmit the Beacon or Probe Response frame. When included in a measurement report, the Antenna ID identifies the antenna(s) used for the reported measurement. The valid range for the Antenna ID is 1 through 254. The value 0 indicates that the antenna identifier is unknown. The value 255 indicates that this measurement was made with multiple antennas, i.e. antennas were switched during the measurement. The value 1 is the only value used for a STA with only one antenna. STAs with more than one antenna shall assign Antenna IDs to each antenna and each antenna configuration as consecutive, positive integers starting with 1. Each Antenna ID number represents a unique antenna or unique configuration of multiple antennas characterized by a fixed relative position, a fixed relative direction and a fixed peak gain for that position and direction.
PCO – issues

Basically there are no PCO issues.  Regarding CID 7316 – the counter is: the PCO operational parameters are available as part of the beacon response measurement. 
Additional Areas

Lastly, TGk has defined a starting toolbox for RF measurements, since TGn is expanding the PHY capabilities of 802.11 it may be necessary to add to or modify this toolbox to address the added capabilities of MIMO and beam forming.  The TGn PHY Ad Hoc has been asked think about the need for additional measurements to address MIMO and beamforming; and to provide comments and proposals as they see fit.
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CID Reference:
	CID
	Comment
	Proposed Change
	Resolution
	 

	7026
	Coordinate with TGk to insure that SNR for all Rx channels is measured in a way that is available in the MIB for use by upper layers
	 
	Gen AdHoc: Sept: Joe has had limited interest expressed, but a list of issues will be published after the Sept. Meeting.
This is an ongoing effort, and this comment has been addressed.  A Submission is expected to address these issues during the next few weeks.

Gen AdHoc: Refer to CID 114

Beamforming AdHoc: Transfer to General ad hoc
	

	114
	This reviewer asserts that TGk will be an approved part of .11 prior to TGn. There appears to be significant impact and/or extension needed to the TGk mechanisms to extend them to be cognizant of the changes continued in the TGn draft. Having been involved in TGn for close to 3 years now and not being aware of any discussions of the interaction of TGk and TGn, this needs to be addressed by TGn.
	Explicitly work with TGk to determine what the impact of TGn and TGk interactions are; TGn should then jointly specify the TGk extensions necessary as part of the TGn draft.
	Gen AdHoc: Sept: Joe has had limited interest expressed, but a list of issues will be published after the Sept. Meeting.
This is an ongoing effort, and this comment has been addressed.  A Submission is expected to address these issues during the next few weeks.

Gen AdHoc: There may or may not be admendments that will be part of the 802.11 spec by the time we get to Sponsor ballot.  The Baseline had TGk applied for the (line 10 of page 1) purpose of this LB.  Propose a group look at the possible interaction.  A Strawpoll to determine TGn's level of support.
	

	4347
	You need to add an HT bit into the Neighbor report's BSSID field to indicate the Neighbor is an HT Neighbor.  Possibly a 40 Mhz operation bit as well as what the extension channel is in a possible optional IE?  Possibly HT capabilities, etc.
	Liason with TGk to get this into the Neighbor Report. Carefully consider what can remain in the Beacon as opposed to bloating the Neighbor Lists for a STA to consider which candidates are worth considering going off channel to collect the beacon, and/or can be determined after BSS Transistion Candidate selection.
	Gen AdHoc: Sept: Joe has had limited interest expressed, but a list of issues will be published after the Sept. Meeting.
This is an ongoing effort, and this comment has been addressed.  A Submission is expected to address these issues during the next few weeks.

Gen ADHoc: Joe and Dave are going to talk with the TGk and gather input on the interactions. See CID 114
	

	7316
	Multiple BSSs operating uncoordinated PCOs will clash with each other.
	Recommend some way of sharing PCO operational parameters for coordination, perhaps via extensions to 11k.
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Abstract


This document discusses TGn’s potential impacts on the TGk extensions to the 802.11 specification.  Addressing the following CIDs 114, 7026, 4347, and 7316, from LB84.
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