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	Comment
	Subclause
	Page
	Line
	Comment
	Suggested Remedy

	84
	9.23.6
	164
	31
	It is not necessary that a STA receives all the schedule information. Only the schedule information related with it is required. This can give more flexible schedule solution and decrease overhead.
	Change the text accordingly.

	90
	9.23.6
	164
	31
	It is not necessary for a STA to receive all the scheduling information. A STA can only receive the scheduling information related with it. This can decrease management overhead (especially transmit scheduling information using Beacon), provides flexible scheduling. In multiple antenna scenario, this can even save power, decrease collision etc.
	Change the text to allow a PCP/AP to transmit scheduling information to a STA that is related with it.


Discussion:
A STA may have multiple antennaes. Per CBP medium access method, a STA uses only one antenna in its frame transmission, CCA, and frame receiving in CBP. When a PCP selects to use only one antenna in its CBP, the PCP available bit may have different value to different STAs.
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PCP has two antennas: antenna 1 for STAs in Group1 (STA1,x), antenna 2 for STAs in Group2 (STA2,x). AP does not change active antenna in a CBP. When antenna 1 is active, simultaneous CBP schedule information to STAs in Group1 has PCP available set to 1, simultaneous CBP schedule information to STAs in Group2 has PCP available set to 0.

Proposed change: Counter
Editor instructions: Change the third paragraph in subclause 9.23.6 as following:

The schedule of the DTT of a BI is communicated through the Extended Schedule element. The PCP/AP shall transmit the Extended Schedule element in at least one of Announce frame and  mmWave Beacon frame. The Extended Schedule element shall contain the scheduling information of all allocations in the DTT. The PCP/AP should attempt to schedule SPs for a STA such that the scheduled SPs do not overlap in time with the traffic scheduling constraints indicated by this STA in the TSCONST field of the associated Extended mmWave TSPEC element. The content of the Extended Schedule element communicated in a BI shall not change if transmitted more than once in the BI, except that if the STA transmitting the Extended Schedule element is a PCP with multiple antennas then the value of the PCP Active field of CBP allocations within the Extended Schedule element may change when this element is transmitted through different antennas.
	Comment
	Subclause
	Page
	Line
	Comment
	Suggested Remedy

	88
	9.23
	161
	1
	SP medium access rules are missing here. For example: in which case that a source STA can transmit a data frame.
	add the medium access rules.


Discussion:

The transmission rules of SP for beamforming are defined in subclause 9.25.5.1. 

The transmission rules during an SP with mmWave Protection Period are defined in subclause 9.23.5. 

The transmission rules during an SP for data/management frame transmission without wwMave Protection Period are not defined.  

The specification does not define the related behavior that the response of frame that is not used for beamforming training is not received.

Proposed change: Counter
Editor Instruction: change the 2th paragraph of 9.23.6.1 as follows:

An SP is assigned to the source STA identified in the Source AID subfield in an Allocation field within the Extended Schedule element. The source STA shall initiate the frame exchange sequence that takes place during the SP at the start of the SP, except when the source STA intends to establish a mmWave Protected Period in which case the rules described in 9.23.6.5 shall be followed before the source STA initiates the frame exchange in the SP.The SP allocation identifies the TC or TS for which the allocation is made, however, the type of traffic transmitted is not restricted to the specified  TC or TS.
Editor Instruction: change the 6th paragraph of 9.23.6.1 as follows:

The PCP/AP shall set the Beamforming Training subfield to one in the Allocation field for an SP within an Extended Schedule element to indicate that the source STA of this SP will initiate  beamforming training with the destination STA at the start of that SP. The source STA and destination STA of the SP shall perform beamforming training as described in 9.25.
Editor Instruction: Add the following text to the end of 9.23.6.1:
Except for frames used for beamforming as described in 9.25, the source of an SP may retransmit a frame PIFS after the end of the frame transmission in case a response frame is expected from the destination STA and a SIFS period elapses without receipt of the expected transmission.
	Comment
	Subclause
	Page
	Line
	Comment
	Suggested Remedy

	89
	7.3.2.46
	61
	30
	Multiple BSSID is used to solve PAL and MAC double encryption problem. A STA needs to use multiple MAC address also. In such case, there are some overhead to STA in beamforming, power saving as indicated by Nokia's contribution.
	Find a solution to solve the problem. Possible solution include defining a Multiple MAC Address IE to avoid two peer STAs do multiple beamforming to MAC addresses in Multiple MAC Address IE.


Discussion: 
A 802.11ad STA may have multiple MAC addresses to do some optimization (for example to avoid HDMI encrypted data to be encrypted again at MAC layer).  To avoid multiple beamforming/power saving/authentication/association between STA with multiple MAC addresses, a Multiple MAC Address information element is proposed. 
Editor instructions: Add the following subclause to the end of 7.3.2:
7.3.2.xxx  Multiple MAC Addresses IE

       The format of Multiple MAC Addresses element is shown in Figure xxx. The Multiple MAC Addresses element is included in management action frames, such as Probe Request, Association Request, Information Request, Announce and the Information Response frames, transmitted to the peer STA, PCP/AP of the BSS. 
	
	Element ID
	Length
	STA MAC Address
	Interface Address(es)

	Octets
	1
	1
	6
	6 x n (variable)


Figure xxx  Multiple MAC Address element
The STA MAC address field contains the MAC address of the STA.

When present in the element, the Interface address(es) field contains one or more MAC addresses that can be used to identify the STA in addition to the STA MAC address.
	Comment
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	Page
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	91
	9.23.6.5
	168
	22
	There is inconsistence between mmWave Protection Period (giving special role to RTS/mmWaveCTS) and NAV updating algorithm (all frames having the same roles in setting NAV timers).
	Harmonize them.


Discussion:

The NAV update algorithm has some issues with RD (reverse direction), mmWaveCF-End etc. 

We use the following topology as an example for the discussion. 


In the example, STA1 is TXOP Holder/SP source, STA3 is TXOP Responder/SP destination. STA1’s beamformed transmission can be correctly decoded by STA2, STA3, STA4. STA3’s beamformed transmission can be correctly decoded by STA0, STA1, STA2. The NAV update algorithm needs to deal with RD operation, single-address frames (for example mmWaveCF-EndtoSelf, ACK), multiple-address frames (for example data frame, management frame, RTS, mmWaveCTS). The NAV update algorithm needs to guarantee that all the frames of a TXOP/SP from a pair STAs locate one and only one NAV Timer. In the following discussion, we assume SRC=TA, DST=RA.
1, During a TXOP/SP, STA2 may correctly decode data frame (DST=STA3, SRC=STA1) transmitted STA1, then correctly decode ACK(DST=STA1, SRC=0). The NAV update algorithm should find the same NAV Timer in STA2. 

2, During a TXOP/SP with RD, first STA0 may correctly decode ACK(DST=STA1, SRC=0), then correctly decode data frame(DST=STA1, SRC=STA3). The NAV update algorithm should find the same NAV Timer in STA0.

3, During a TXOP/SP with RD, STA2 may first correctly decode data frame (DST=STA3, SRC=STA1) transmitted by STA1, then correctly decode data frame (DST=STA1, SRC=STA3) transmitted by STA3. The NAV update algorithm should find the same NAV Timer in STA2.

4, During a TXOP/SP with RD, STA4 may first correctly decode data frame (DST=STA3, SRC=STA1) transmitted by STA1, then correctly decode ACK (DST=STA3, SRC=0) transmitted by STA1. The NAV update algorithm should find the same NAV Timer in STA4. (already in original NAV update algorithm).

5, During a TXOP/SP with RD and mmWaveCF-End, STA2 may correctly decode data frame (DST=STA3, SRC=STA1) transmitted by STA1, then correctly decode mmWaveCF-End (DST=STA1, SRC=STA3) transmitted by STA3. The NAV update algorithm should find the same NAV Timer in STA2.
6, During a TXOP/SP with RD and mmWaveCF-End, first STA4 may correctly decode ACK(DST=STA3, SRC=0) transmitted by STA1, then correctly decode mmWaveCF-End (DST=STA1, SRC=STA3) transmitted by STA3. The NAV update algorithm should find the same NAV Timer in STA0.
7, During a TXOP/SP with mmWaveCF-End from both STA1 and STA3, first STA0 may correctly decode ACK(DST=STA1, SRC=0), then correctly decode mmWaveCF-End (DST=STA1, SRC=STA3). The NAV update algorithm should find the same NAV Timer in STA0.

8, When a NAV Timer is first created by ACK, then located by data frame, the NAVSRC should be updated (from 0 to SRC of the data frame).
9, When a NAV Timer is first created by mmWaveCF-CTStoSelf, then located by data frame, the NACDST should be updated (from 0 to DST of the data frame).
10, mmWaveDTS does not have TA field.

Editor instructions: Replace the NAV update algorithm in subclause 9.23.10 with the following:
NAV_TIMER_UPDATE(received_frame):

UPDATE_OPTIONAL FALSE

If (received_frame(RA) = STA MAC address

&& received_frame = mmWaveDTS


&& STA MAC address = source STA MAC address for current SP

) {

UPDATE_OPTIONAL TRUE

}

If (received_frame(RA)  STA MAC address || UPDATE_OPTIONAL = TRUE) {


If (received_frame = mmWaveDTS) {



R_DST  received_frame(NAV-DA)



R_SRC  received_frame(NAV-SA)


} else if (received_frame = ACK) {


R_DST  received_frame(RA)


R_SRC  0


} else if (received_frame = mmWaveCTS-To-Self){


R_DST  0


R_SRC  received_frame(TA)


} else {


R_DST  received_frame(RA)


R_SRC  received_frame(TA)

}

R_DUR  received_frame(DUR)

N_TIMER  -1

For (x  0; x < aMinNAVTimersNumber; x++) {


If (received_frame = ACK) {



If(NAVDST(x) = R_DST || NAVSRC(x)=R_DST
) {




N_TIMER  x




Break



}


} else if (received_frame = mmWaveCTS-To-Self) {



If(NAVSRC(x) = R_SRC) {




N_TIMER  x




Break



}

} else if (NAVSRC(x) = R_SRC && (NAVDST(x) = R_DST 

                                                              || NAVDST(x) = 0) ||

(NAVSRC(x)=0 && NAVDST(x) = R_DST
) ||

(NAVDST(x)=R_SRC && NAVSRC(x)=R_DST 
)) {



N_TIMER  x



Break

}

}

If (N_TIMER < 0) {

For (x  0; x < aMinNAVTimersNumber; x++) {



If (NAVSRC(x) = NULL && NAVDST(x) = NULL

|| NAV(x) = 0) {




NAVSRC(x)  R_SRC




NAVDST(x)  R_DST

N_TIMER  x




Break

} 

}

}

If (N_TIMER  0) {

If (UPDATE_OPTIONAL = FALSE

&& R_DUR > NAV(N_TIMER) ) {



NAV(N_TIMER)  R_DUR

If (received_frame = RTS) {

NAV_RTSCANCELABLE(N_TIMER)  TRUE

} else {

NAV_RTSCANCELABLE(N_TIMER)  FALSE

}


} else if (UPDATE_OPTIONAL = TRUE

&& R_DUR > NAV(N_TIMER) ) {


If (implementation decision to update = TRUE) {

NAV_DTSCANCELABLE(N_TIMER)  TRUE

NAV(N_TIMER)  R_DUR






}

}

}

} else {


No change to NAV timers

}

END OF NAV_TIMER_UPDATE 

Editor instructions: Replace the last paragraph in subclause 9.23.10 with the following:
If a STA receives a valid mmWaveCF-End response with RA and TA values that match the NAVSRC and NAVDST values, in any order, for any NAV Timer, then the STA shall set the associated NAV Timer to the value of the duration field in the received mmWaveCF-End frame. If one of NAVSRC or NAVDST of a NAV timer is 0 and the corresponding NAVDST or NAVSRC, respectively, of the NAV timer match the RA or the TA value of the received valid mmWaveCF-End frame, then the STA shall set the associated NAV Timer to the value of the duration field in the received mmWaveCF-End frame.
Editor instructions: Add the following text to the end of subclause 9.23.10:
If one of NAVSRC or NAVDST of a NAV timer is 0 and the non-zero NAVDST or NAVSRC of the NAV timer match either the RA or the TA value of the received valid frame, the NAVSRC or NAVDST that is 0 shall be set to the RA or TA that does not match the non-zero NAVSRC or NAVDST. 
Abstract


This submission provides text to resolve the comment 84, 88, 89, 90, 91 identified in 11-10/717.
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�The STA that receives ACK from TXOP Responder/SP destination and data frame from TXOP Holder/SP source needs this. For the topology “STA0----STA1(SP source)----STA2----STA3(SP destination)----STA4”, STA2  receives ACK from STA3 and data frame from STA1. STA2 uses this condition. 


�If a STA can only receive ACK from TXOP Responder and RD’s data frame from TXOP Responder, NAVSRC will be 0. For the topology “STA0----STA1(SP source)----STA2----STA3(SP destination)----STA4”, STA0 receives ACK from STA3 and data frame from STA3 (RD operation). STA0 uses this condition.


�This is required by RD operation when a STA can receive data frames from TXOP Holder/SP source and TXOP Responder/SP destination. For the topology “STA0----STA1(SP source)----STA2----STA3(SP destination)----STA4”, STA2  receives data frame from STA1 and data frame from STA2 (RD operation). STA2 uses this condition.
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