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TGv editor: Please replace the two corresponding paragraphs in section 7.2.2, with the following two paragraphs. The paragraphs are after the statement “The QoS Control field is defined in 7.1.3.5.”
The frame body consists of the MSDU, or a fragment thereof, and a security header and trailer (if and only if

the Protected Frame subfield in the Frame Control field is set to 1). The frame body is null (0 octets in

length) in data frames of subtype Null (no data), CF-Ack (no data), CF-Poll (no data), and CF-Ack+CF-Poll

(no data), regardless of the encoding of the QoS subfield in the Frame Control field, except when a QoS Null frame is used for Link Test. In the case of a Link Test as described in section 11.10.10, the QoS Null frame shall have padded bytes of zero up to the length of the Link Test frame. 

For data frames of subtype Null (no data), CF-Ack (no data), CF-Poll (no data), and CF-Ack+CF-Poll (no

data) and for the corresponding QoS data frame subtypes, the Frame Body field is omitted; these subtypes

are used for MAC control purposes, except when QoS Null frames are used for Link Test as described in 11.10.10. For data frames of subtypes Data, Data+CF-Ack, Data+CF-Poll, and Data+CF-Ack+CF+Poll and for the corresponding four QoS data frame subtypes, the Frame Body field contains all of, or a fragment of, an MSDU after any encapsulation for security.

TGv editor: Insert the following before 7.4.7:
7.4.6.3 Link Measurement Request Frame Format

[Note to Editor: This section points to sections in the published 802.11k standard. Please adjust section numbers as needed]

The Link Measurement Request frame uses the Action frame body format and is transmitted by a STA to

request another STA to respond with a Link Measurement Report frame to enable measurement of link path

loss, estimation of link margin and optionally to perform a Link Test. The format of the frame is shown in Figure 7-101c.

Figure 7-101c—Link Measurement Request frame body format

	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Transmit Power Used
	Max Transmit Power
	Optional sub-elements

	Octets:
	1
	1
	1
	1
	1
	variable


The Category field is set to the value indicating the Radio Measurement category, as specified in Table 7-24

in 7.3.1.11.

The Action field is set to indicate a Link Measurement Request according to Table 7-57a in 7.4.6.

The Dialog Token field is set to a non-zero value chosen by the STA sending the request to identify the

transaction.

The Transmit Power Used field is set to the transmit power used to transmit the frame containing the Link

Measurement Request, as described in 7.3.1.20.

The Max Transmit Power field provides the upper limit on the transmit power as measured at the output of

the antenna connector to be used by the transmitting STA on its operating channel. This field is described in

7.3.1.19. 
The Max Transmit Power field is a 2’s complement signed integer and is 1 octet in length,

providing an upper limit, in a dBm scale, on the transmit power as measured at the output of the antenna

connector to be used by the transmitting STA on its operating channel. The maximum tolerance for the value

reported in Max Transmit Power field is ±5 dB. The value of the Max Transmit Power field is equal to the

minimum of the maximum powers at which the STA is permitted to transmit in the operating channel by

device capability, policy, and regulatory authority.

The Optional Sub-elements field format contains zero or more Sub-elements, each consisting of a 1-octet

Sub-element ID field, a 1-octet Length field, and a variable length Data field, as shown in Figure 7-95p. Any

optional sub-elements are ordered by non-decreasing Sub-element ID.

The Sub-element ID field values for the defined optional sub-elements are shown in Table 7-57b. A Yes in

the Extensible column of a sub-element listed in Table 7-57b indicates that the Length of the sub-element
might be extended in future revisions or amendments of this standard. When the Extensible column of an

element is set to Sub-elements, then the sub-element might be extended in future revisions or amendments of

this standard by defining additional sub-elements within the sub-element. 

Table 7-57b—Optional Sub-element IDs for Link Measurement Request frame
	
	
	
	
	

	
	Sub-Element ID
	Name
	Length Field (octets)
	Extensible

	
	0
	Reserved
	
	

	
	1
	Link Test Request
	8
	1

	
	2 – 220
	Reserved
	
	

	
	221
	Vendor Specific
	1 to 255
	

	
	222 – 255
	Reserved
	
	


The Link Test Request Information sub-element indicates the parameters for the Link Test that is  performed after the STA responds with the Link Measurement Report Frame. 

	
	
	
	
	
	

	
	Packet Length
	Packet Count
	Packet Priority
	Test Timeout
	Test Direction

	Octets:
	2
	2
	1
	2
	1 






Table: v40
Link Test Request Information sub-element data field format is shown in Table v40  and

contains a 2-octet Packet Length subfield, a 2-octet Packet count subfield, 1-octet priority subfield and 1 octet Test Direction subfield. 
The Packet length subfield is used to determine the length of the Link Test data packets. The packet length field shall have a minimum value of 64 and a maximum value that equals the maximum MSDU supported by the receiving STA. 

The packet count subfield is used to indicate the number of Link Test data packets. The packet count subfield shall have a minimum of 1 and a maximum of 65535. 
The priority subfield is used to indicate the TID as defined in 7.1.3.5.1,  that shall be used in the QoS control field of the the link test packets. 
The Test Timeout field contains a time value in units of 100 TU to be used as the threshold value triggering the Link Measurement Report frame, with the Link Test Report sub-element. The Test Timeout field is not used when the Report Timeout Request field is set to 0
The Test Direction subfield is described in Table 7-29b. 
	
	
	

	
	Test Direction Value
	Test Direction Description

	
	0
	Reserved

	
	1
	Link test packets shall be sent by the STA that sent the Link Measurement Request

	
	2
	Link test packets shall be sent by the STA that received the Link Measurement Request

	
	3 – 255
	Reserved


The Vendor Specific sub-elements have the same format as their corresponding elements (see 7.3.2.26).

Multiple Vendor Specific sub-elements can be included in the list of Optional Sub-elements. 
7.4.6.4 Link Measurement Report Frame Format

The Link Measurement Report frame uses the Action frame body format. Except when including the optional sub-element of Link Test Report, The Link Measurement Report Frame is transmitted by a STA only in response to the Link Measurement Request Frame. When using the optional sub-element of Link Test Report, the Link Measurement Report Frame is transmitted autonomously and immediately after the Link Test as described in section 11.10.10 is complete. 

The format of the frame is shown in Figure 7-101d.

	
	
	
	
	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	TPC Report element
	Receive antenna ID
	Transmit Antenna ID
	RCPI
	RSNI
	Optional sub-elements

	Octets:
	1
	1
	1
	4
	1
	1
	1
	1
	variable


Figure 7-101d—Link Measurement Report frame body format

The Category field is set to indicate the Radio Measurement category according to Table 7-24 in 7.3.1.11.

The Action field is set to indicate a Link Measurement Report according to Table 7-57a in 7.4.6. 
The Dialog Token field is set to the Dialog Token value in the corresponding Link Measurement Request

frame.

The TPC Report element is set as described in 7.3.2.18.

The Receive Antenna ID field contains the identifying number for the antenna(s) used to receive the

corresponding Link Measurement Request frame. Antenna ID is defined in 7.3.2.40.

The Transmit Antenna ID field contains the identifying number for the antenna(s) used to transmit this Link

Measurement Report frame. Antenna ID is defined in 7.3.2.40.

RCPI indicates the received channel power of the corresponding Link Measurement Request frame in a dBm

scale, as defined in the RCPI measurement clause for the indicated PHY Type, as described in 7.3.2.38.

RSNI indicates the received signal to noise indication for the corresponding Link Measurement Request

frame in a dB scale, as described in 7.3.2.41.

The Optional Sub-elements field format contains zero or more Sub-elements, each consisting of a 1-octet

Sub-element ID field, a 1-octet Length field, and a variable length Data field, as shown in Figure 7-95p. Any

optional sub-elements are ordered by non-decreasing Sub-element ID.

The Sub-element ID field values for the defined optional sub-elements are shown in Table 7-57c. A Yes in the

Extensible column of a sub-element listed in Table 7-57c indicates that the Length of the sub-element might

be extended in future revisions or amendments of this standard. When the Extensible column of an element

is set to Sub-elements, then the sub-element might be extended in future revisions or amendments of this

standard by defining additional sub-elements within the sub-element. See 9.14.2.

	
	
	
	
	

	
	Sub-Element ID
	Name
	Length Field (octets)
	Extensible

	
	0
	Reserved
	
	

	
	1
	Link Test Acknowledgement
	1
	1

	
	2
	Link Test Report
	5
	1

	
	2 – 220
	Reserved
	
	

	
	221
	Vendor Specific
	1 to 255
	

	
	222 – 255
	Reserved
	
	







Table: v41

The Link Test Acknowledgement Information sub-element indicates the STA’s response to the Link Test Request sub-element in the Link Measurement Request Frame. 

Link Test Acknowledgement Information sub-element data field format is shown in Table v42 and

contains a 1-octet response code subfield.  

	
	
	

	
	Response
	Response Description

	
	0
	STA accepts to participate in the Link Test

	
	1
	STA rejects to participate in the link Test

	
	2 – 255
	Reserved








Table: v42

The Link Test Report Information sub-element indicates the transmitting STA’s report of the most recent Link Test performed in response to a Link Measurement Request Frame containing a Link Test request. 

Link Test Report Information sub-element data field format is shown in Table v43 and

contains a 2-octet Transmitted packet length, 2-octet Transmitted packet count and 1-octet packet priority used to transmit the link test packets.  

	
	
	
	

	
	Transmitted Packet Length
	Transmitted Packet Count
	Packet Priority

	Octets:
	2
	2
	1








Table: v43
The Vendor Specific sub-elements have the same format as their corresponding elements (see 7.3.2.26).

Multiple Vendor Specific sub-elements can be included in the list of Optional Sub-elements.
Insert new subclause at the end of 11.10
11.10.10 Link Measurement

A STA may use a Link Measurement Request frame to request another STA to respond with a Link

Measurement Report frame containing a TPC report element and optionally run a Link Test. If dot11RRMLinkMeasurementEnabled is true, a STA receiving a Link Measurement Request frame shall respond with a Link Measurement Report frame containing a TPC Report element indicating the power used to transmit the Link Measurement Report. The Link Measurement Report also contains antenna ID and signal quality (RCPI and RSNI), and may contain optional sub-elements, if they are required based on the Link Measurement Report. 
If dot11RRMLinkMeasurementEnabled is false in an AP receiving a Link Measurement Request, it shall

ignore the request and return a Link Measurement Report with the Incapable bit set in the Measurement

Report Mode field.

11.10.10.1 Link Test 

A Link Test as part of Link Measurement Request/Response Frame work is a methodology to enable an on demand Link performance measurement. The test includes, sending a fixed count of packets, with a defined length and priority. The receiving station can count the packets, calculate the total time to receive the packets, and there by arrive at a estimated link throughput value.  This value along with other available measurement reports could be used to estimate the achievable throughput with the current link conditions. The Link test is performed without changing any existing configuration on either STA, participating in the test. All regular rules of the QoS Null frames shall apply, except the length of the QoS Null packet which shall be determined by the Packet length field in the Link Test Request sub-element. QoS Null frames used for Link Test, shall have zero’s padded in the frame body section of the QoS Null frame. 
The test is triggered by a Link Measurement Request frame containing the sub-element Link Test Request. 

After receiving the Link Measurement Request with sub-element Link Test Request, the receiving STA shall send a Link Measurement Report containing the sub element Link Test Acknowledgement. If the Response subfield in the Link Test Acknowledgement sub-element was set to zero, then the Link Test as defined in section 11.10.10.2 shall begin. If the Response sub-field in Link Test Acknowledgement sub-element was set to 1, the Link Test shall not begin. 
The Test Direction field in the Link Test Request sub-element shall determine which station shall transmit the frames for the Link Test. If the Test Direction field is set to 1, then the source of the test, shall be the STA that sent the Link Measurement Request. 

If the Test Direction field is set to 2, then the source of the test shall be the STA that received the Link Measurement Request. 

11.10.10.2 Link Test Procedures

Upon successful negotiation for a Link Test, the source STA of the test shall transmit QoS Null Data Frames, of length specified in the packet length sub-field of the Link Test Request sub-element. The source STA shall transmit as many frames, as specified in the Packet count field of the Link Test Request sub-element, of the Link Measurement Request. The TID in the QoS control field of the QoS Null Data Frames shall be the priority subfield of the Link Test Request sub-element.
The Link Test shall be considered to have started after the Transmitting STA, transmits the first QoS Null Data frame, of the defined length. 
The Link Test is terminated after the transmitting station has finished transmission of all the packets or the transmission time for the packets exceeded the Test timeout subfield of the Link Test Request sub-element. 

11.10.10.3 Link Test Report

Upon successful completion of the Link Test, the receiver of the original Link Measurement Request that triggered this Link Test, shall autonomously send a Link Measurement Report, with sub-element Link Test report. 

The Link Test report sub-element shall contain the the transmitted packet length value, transmitted packet count value, and packet priority value, from the most recently run Link Test. 
Insert the following rows to A.4.14
A.4.14 Wireless Network Management extensions
	Item
	Protocol Capability
	References
	Status
	Support

	WNM17
	Link Test
	11.10.10, 7.4.6.3, 7.4.6.4 
	CFv:O
	Yes, No, N/A


TGv Editor: Please ignore the following sections they are depicted here only as backup material. 

7.1.3.5 QoS Control field

Change the first paragraph of 7.1.3.5 as follows:

The QoS Control field is a 16-bit field that identifies the TC or TS to which the frame belongs and various

other QoS-related information about the frame that varies by frame type and subtype. The QoS Control field

is present in all data frames in which the QoS subfield of the Subtype field is set to 1 (see 7.1.3.1.2). Each

QoS Control field comprises five subfields, as defined for the particular sender (HC or non-AP STA) and

frame type and subtype. The usage of these subfields and the various possible layouts of the QoS Control field

are described 7.1.3.5.1 through 7.1.3.5.7 7.1.3.5.8 and illustrated in Table 7-4.

	
	
	
	
	
	

	Applicable Frame (sub)-types
	Bits 0 - 3
	Bit 4
	Bits 5 – 6
	Bit 7
	Bits 8 – 15

	QoS CF-Poll and QoS CF-Ack+CFPoll frames sent by HC
	TID
	EOSP
	AckPolicy
	Reserved
	TXOP Limit

	QoS Data+CF-Poll and QoS Data+CF-Ack+CF-Poll frames sent by HC
	TID
	EOSP
	AckPolicy
	A-MSDU present
	TXOP Limit

	QoS Data and QoS Data+CF Ack frames sent by HC
	TID
	EOSP
	AckPolicy
	A-MSDU present
	AP PS Buffer State

	QoS Null frames sent by HC
	TID
	EOSP
	AckPolicy
	Link Test
	AP PS Buffer State

	QoS Data and QoS Data+CF-Ack frames sent by non-AP STAs
	TID
	0
	AckPolicy
	A-MSDU present
	TXOP Duration request

	
	TID
	1
	AckPolicy
	A-MSDU present
	Queue Size

	QoS Null frames sent by non-AP STAs
	TID
	0
	AckPolicy
	Link Test
	TXOP Duration requested

	
	TID
	1
	AckPolicy
	Link Test
	Queue Size


7.1.3.5.8 Link Test

The Link Test subfield is 1 bit in length, and indicates the QoS Null Frames are part of Link Measurement test.
Abstract


This submission contains the normative text for Link Layer performance test to provide diagnostic ability to test link performance for 802.11 networks. 
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