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Abstract

Submission for Draft P802.11ac_D0.1 comment resolution. 

Submission addresses Draft P802.11ac_D0.1 technical comments 809

	809
	To meet the rule of sub-clause 9.2.0b.7, that 
"the VHT STA addressed by the RTS frame shall respond with a non-HT or non-HT duplicate CTS frame over all channels that are specified by the INDICATED_CH_BANDWIDTH parameter of the RTS frame if all non-primary channels indicated by the RTS frame have met the following condition: the PHY-CCA.indication primitive indicates IDLE during an interval of PIFS before the RTS frame is received. A VHT STA that is addressed by the RTS frame shall not respond with a CTS frame if the condition is not met for any nonprimary channel indicated by the RTS frame".
it requires that all active STAs must constantly compute their CCA IDLE time for non-primary channels. However, since most packets the STAs receive are data packets, not RTS, their cycles and power spent on computing the CCA IDLE count are wasted, resulting in more power consumption at the STAs.
	Add the following paragraph after line 4, page 46: "To save processing cycles at the STAs,  a secondary CCA IDLE Count Request frame (SCR) is used to alert STAs of an incoming RTS.  SCR frame is transmitted in the primary channel PIFS before the transmission of  RTS. STAs receiving SCR will turn on their CCA detecting blocks and begin counting their IDLE time. SCR frame contains SU or MU indication and address of the target STA/STA group.


A) More description

Currently, subclause 9.2.0b.7 requires that

If the INDICATED_DYN_BANDWIDTH RXVECTOR parameter for a RTS frame is valid and set to Static, the VHT STA addressed by the RTS frame shall respond with a non-HT or non-HT duplicate CTS frame over all channels that are specified by the INDICATED_CH_BANDWIDTH parameter of the RTS frame if all non-primary channels indicated by the RTS frame have met the following condition: the PHY-CCA.indication primitive indicates IDLE during an interval of PIFS before the RTS frame is received. A VHT STA that is addressed by the RTS frame shall not respond with a CTS frame if the condition is not met for any non primary channel indicated by the RTS frame.


If the INDICATED_DYN_BANDWIDTH RXVECTOR parameter for a RTS frame is valid and set to Dynamic, the VHT STA that is addressed by the RTS frame shall respond with a CTS frame over the primary channel and may respond with a CTS frame over the non-primary channels that are specified in the INDICATED_CH_BANDWIDTH parameter for the RTS frame and have been indicated idle in the PHY-CCA.indication primitive during an interval of PIFS before the RTS frame is received.

To meet the requirement of this clause, all VHT STAs must keep track of the current CCA IDLE time in anticipation of receiving a Static/Dynamic RTS. In a typical network, most packets are transmitted without the preceding RTS/CTS but VHT STAs will be wasting their power on computing, updating and resetting the CCA IDLE counters even when they are not transmitting or receiving their own packets.

Furthermore, due to the fact that RTS/CTS usage is implementation specific, certification testing often involves a mechanism to trigger the transmission of the RTS from a test bed device. It means that any VHT STAs that do not support this RTS/CTS dynamic bandwidth correctly will likely fail the certification testing. The cost of supporting this feature is conservatively estimated at 5% of the total power consumed during IDLE. All VHT devices will be spending 5% of power to get very little improvement of performance in return.
A typical exchange of  RTS/CTS frames with dynamic bandwidth indications is given below
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B) Increase in power consumption due to constant CCA IDLE counting
CCA IDLE Count, Reset, 16 bit comparator and logic blocks  =  2x5K gates = 10K gates
In a typical implementation, the CCA detection block occupies 60K gates

Typical power consumption at IDLE:  RF=70%; Baseband=30%

Total increase in power consumption at idle condition = (70+30+30/6)= 105%
C) Conclusion

If a VHT Device has a standby time of 7 days (168 hours), it will be reduced to 6.65 days (159.6 hours) with the mandatory implementation of the CCA IDLE count
Proposed resolution:
The proposed resolution shown here is very simple. Since these RTS/CTS are rarely used, prior to transmitting the RTS with BW indication, the initiator shall transmit an action frame to trigger the CCA count at the STAs. The STAs will start computing the CCA IDLE times for all secondary channels and respond correctly with an appropriate CTS upon receiving the expected RTS. The STAs stop computing CCA IDLE count afterward.

Add the following paragraph after line 4, page 46: 
To enable VHT STAs to save power due to the processing of the Dynamic Bandwidth RTS, the initiator of the Dynamic/Static RTS shall transmit a CCA IDLE Count Request Action frame in the primary channel to alert STAs of an incoming RTS.  The CCA IDLE Count Request Action frame is transmitted a PIFS before the transmission of the RTS. STAs receiving CCA IDLE Count Request Action frame will turn on their CCA IDLE counting blocks to measure the CCA IDLE time in anticipation of receiving the RTS after a PIFS.  STAs may turn off their CCA IDLE countingblocks after receiving a RTS frame or any data frame
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7.4.12.1 VHT Action field

Several Action frame formats are defined to support VHT frames. The Action field values associated with each frame format within the VHT category are defined in Table 7-20.

Table 7-20—VHT Action field values
	Value
	Meaning

	0
	VHT Compressed Beamforming

	1
	Group ID Management

	2
	Operating Mode Notification

	3
	CCA IDLE count request


7.4.12.5 CCA IDLE count request frame
The CCA IDLE count request is an Action No Ack frame of category VHT. The frame is transmitted by the VHT AP or non AP STA at least a PIFS prior to transmitting an RTS.  STAs receiving CCA IDLE Count Request Action frame will turn on their CCA IDLE counting blocks to measure the CCA IDLE time in anticipation of receiving the RTS.
The format of the CCA IDLE Count Request Action frame body is defined in Table 7-23.

Table 7-23 — CCA IDLE count request frame body

	Order
	Information

	1 
	Category

	2 
	Action

	3
	Start

	
	


The Category field is set to the value for VHT.

The Action field is set to the value CCA IDLE count request, specified in Table 7-20.
The Start CCA Idle count is set to 1 to start CCA IDLE count
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