January 2018

 TITLE  \* MERGEFORMAT 11-18-0083-01-00ax


IEEE P802.11
Wireless LANs

	HE BSS Load Information Element


	Date:  2018 – 01 - 15 

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Frank Hsu
	MediaTek Inc.
	
	
	frank.hsu@mediatek.com

	Gabor Bajko
	MediaTek Inc.
	
	
	gabor.bajko@mediatek.com

	James Yee
	MediaTek Inc.
	
	
	james.yee@mediatek.com

	
	
	
	
	



	CID
	Commenter
	P.L
	Clause
	Comment
	Proposed Change
	Resolution

	12016 
	James Yee 
	118.01 
	9.4.2 
	With the introduction of new features such as OFDMA and UL MU MIMO, the existing BSS load elements (9.4.2.160 & 9.4.2.28), which address STA numbers, primary/secondary channel busy condition and DL MU-MIMO underutilization (11ac) are not sufficient for addressing the BSS load status in a 11ax BSS. A further enhanced BSS Load element needs to be defined.
	Add a new information element or element extension to define 11ax BSS Load. The new IE shall address utilization status of OFDMA as well as UL/DL MU MIMO, as well as provisions to allow future extensions.
	Revised.
Agree with the comment. Proposed resolution adds HE BSS load element accordingly.

TGax editor to make the changes shown in 11-18/0083r0 under all headings that include CID 12016.


	13045 
	Ming Gan 
	118.01 
	9.4.2 
	BSS load element provides the channel utilization such that the unassociated STA can choose the proper AP, and extended BSS load element further provides the the spatial stream underutilization given the busy channel such that unassociated STA  with MU-MIMO capability can choose the proper AP. Now 11ax introduce OFDMA, there is the probability of frequence underutilization given the busy channel.
	Define a HE BSS load element considering frequency utilization such to help unassociated STA to choose a best AP
	Revised.
Agree with the comment. Proposed resolution adds HE BSS load element accordingly.

TGax editor to make the changes shown in 11-18/0083r0 under all headings that include CID 13045.



Discussion:
None.
Instruction to Editor: Add the following section in the next version of 11ax specification as a new information element 
The HE BSS Load element contains information reported from AP on channel bandwidth underutilization, MU DL and UL PPDU utilization, SU DL PPDU utilization, and load reports by mean available RU sizes in the BSS. The element format is defined in Figure x-xx0 (HE BSS Load element). This element may be used by a STA to select an appropriate AP to associate with based on implementation specific AP selection algorithm.
	
	
	
	
	
	
	
	

	
	Subelement ID
	Length
	Element ID Extension
	HE
STA count
	MU UL PPDU Utilization 
	MU DL PPDU Utilization 
	SU DL PPDU Utilization

	Octets:
	1
	1
	1
	2
	1
	1
	1


	
	Frequency UL Underutilization
	Frequency DL Underutilization
	Spatial UL Underutilization
	Spatial DL Underutilization

	Octets:
	1
	1
	1
	1


Figure x.xx0 HE BSS load element format
The Element ID and Length fields are defined in 9.4.2.1. (General). 
The Element ID Extension field is defined in 9.4.2.1.

The HE STA count indicates the total number of STAs currently associated with this BSS which have transmitted the HE Capabilities element.
The W1 DL PPDU Utilization defines the time percentage, linearly scaled with 255 representing 100%, that the medium is acquired by AP to transmit W1 DL PPDUs over a measurement interval. This percentage is computed using the formula,
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where 
TW1DL is computed as the sum of the periods which are used for W1 DL PPDUs over the measurement interval,
dot11ChannelUtilizationBeaconIntervals represents the number of consecutive beacon intervals during which the W1 DL PPDU utilization is measured. The default value of dot11ChannelUtilizationBeaconIntervals is defined in Annex C.
The formula above is applied to either DL PPDU Utilization of SU or MU by setting W1 to be SU or MU, respectively.
The MU UL PPDU Utilization defines the time percentage, linearly scaled with 255 representing 100%, that the medium is used for MU UL PPDU transmission from STAs over a measurement interval. This percentage is computed using the formula,
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where 
TMUUL is computed as the sum of the periods which are used for MU UL PPDU transmission over the measurement interval, and dot11ChannelUtilizationBeaconIntervals is the same as defined in MU DL PPDU utilization.
The Frequency W2 Underutilization is defined as the percentage, linearly scaled with 255 representing 100%, which the AP has underutilized the frequency domain resources for given periods that the medium is used for MU W2 PPDU transmission. This percentage is computed as using the formula, 
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where
TMUW2,j is jth MU W2 PPDU period,
N is the number of MU W2 PPDU transmission periods during the measurement interval,
Tbusy,W2 is [image: image5.png]


, the sum of periods used for MU W2 PPDU transmission, 
RUi,j is the RU weight of the ith RU transmitted or interfered over the jth MU W2 PPDU period and RU weight is the weighting of RU’s bandwidth over the channel bandwidth. M is the number of RUs which is interfered or used for transmission. 
The formula above is applied to either Channel BW Frequency UL or DL Underutilizations by setting W2 to UL or DL, respectively.
The Spatial W3 Underutilization is defined as the percentage, linearly scaled with 255 representing 100%, which the AP has underutilized the spatial domain resources for given periods that the medium is used for MU W3 PPDU transmission. This percentage is computed as using the formula, 
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where
Nmax_SS is the maximum number of spatial streams supported by the AP,
TMUW3,j is jth MU W3 PPDU period,
RUMi,j is the RU weight of the ith transmitted RU whose size is at least 106-tone over the jth MU W3 PPDU period and Mj is the number of such RUs allocated for transmission,
N is the number of MU W3PPDU transmission periods during the measurement interval,
Tbusy,W3 is defined as [image: image8.png]23 (Tarwws; X |2 RUM )



, the weighted sum of periods used for MU W3 PPDU transmission,  
NSS,i,j is the number of spatial streams used for the ith transmitted RU whose size is at least 106-tone over the jth MU W3 PPDU period. 
The formula above is applied to either Spatial UL or DL Underutilizations by setting W3 to UL or DL, respectively.

Abstract


This submission proposes resolutions for comments of TGax Draft 2.0 with the following CIDs:


12016, 13045





Revisions:





-	Rev 0: Initial version of the document.


-	Rev 1: Remove the subelement part.
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