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	Comment
	Proposed Change

	4263

	Brian Hart
	247.28

	22.3.18.1
	"For VHT transmission using a X MHz channel ..." yet my understanding at the MAC level is that what we actually need is to define the mask for a "X MHz *mask* PPDU"
	Change from "transmissions" to "mask PPDUs" for 20/40/80/160/80+80


Discussions:
On the context of 22.3.18.1 (Transmit spectrum mask), “VHT transmission” means a transmission of non-HT duplicate or VHT PPDUs. On the other hands, on the context of TGac D2.0, it is considered that “VHT transmission” means communications using VHT features and VHT PPDUs are not always transmitted. Therefore, “VHT transmission” is somewhat ambiguous and should be revised. As the commenter proposes, to use “mask PPDU” is a reasonable resolution. 
When applying the proposed change, “using a/an x MHz channel” becomes redundant. Because “x MHz mask PPDU” inherently includes the information of channel bandwidth. 
Proposed resolution to CID 4263: 
Revised. 11-12/0544r1 provides proposed text change which uses the term ‘mask PPDUs’.
At 247.28: Change the first segment of the sentence as follows: 

“For VHT transmissions using a 20 MHz channel 20 MHz mask PPDUs of non-HT, HT or VHT format, the transmit spectrum shall…”
At 247.61: Change the first segment of the sentence as follows: 

“For non-HT duplicate or VHT transmissions using a 40 MHz channel 40 MHz mask PPDUs of HT, non-HT duplicate or VHT format, the transmit spectrum shall…”
At 248.30: Change the first segment of the sentence as follows: 

“For non-HT duplicate or VHT transmissions using an 80 MHz channel 80 MHz mask PPDUs of non-HT, HT, non-HT duplicate or VHT format, the transmit spectrum shall…”
At 248.63: Change the first segment of the sentence as follows: 

“For non-HT duplicate or VHTtransmissions using a 160 MHz channel 160 MHz mask PPDUs of non-HT, HT, non-HT duplicate or VHT format, the transmit spectrum shall …”
At 249.32: Change the first segment of the sentence as follows: 

“For non-contiguous transmission using two nonadjacent 80 MHz channels 80+80 MHz mask PPDUs of non-HT duplicate or VHT format, the overall transmit spectral mask is …”
	5388
	Youhan Kim
	247.52
	22.3.18.1
	Text for TX spectral mask says max(-40 dBr, -53 dBm/MHz), while the figure shows -40 dBr.
	In Figure 22-20, change "-40 dBr" to "max(-40 dBr, -53 dBm/MHz)".  Similar comments on Figure 22-21, 22-22, 22-23 and 22-24.


Discussions:
Figure 22-20 shows the smallest value of out-of-band emission in transmit spectral mask for 20 MHz channel to -40 dBr; however, correct value is max( -40 dBr, -53 dBm/MHz) and should be revised. 

When this revision is applied, Figure 22-20 assumes that max( -40 dBr, -53 dBm/MHz) is less than -28 dBr. Otherwise, the shape of the spectral mask is different from the current figure. The Fig. I illustrates the spectral mask when max (-40 dBr, -53 dBm/MHz) = -28 dBr. 
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Fig. I: An example of transmit spectral mask which shape is different from the Figure 22-20.

Also note that the current mask definition is misleading for transmissions with low TX power.  For example, if the TX power of a VHT20 PPDU is -15 dBm, then the inband power level is ~-28 dBm/MHz, -48 dBm/MHz (-20 dBr) @ 11 MHz, -56 dBm/MHz (-28 dBr) @ 20 MHz, and then max(-40 dBr = -68 dBm/MHz, -53 dB/MHz) = -53 dBm/MHz at > 30 MHz.  Notice the increase in the mask level going from 20 MHz to 30 MHz.  A more appropriate spectrum would be to clip the floor at -53 dBm/MHz for all frequency range.
Proposed resolution to CID 5388: 
Revised.11-12/0544r1 provides proposed text changes which aligns the text and the figures on the spectrum mask floor. 
Change D2.1 22.3.18.1 as follows:
NOTE 1—In the presence of additional regulatory restrictions, the device has to meet both the regulatory requirements and the mask defined in this section.

NOTE 2—Transmit spectral mask figures in this subclause are not drawn to scale.

NOTE 3—For rules regarding TX center frequency leakage levels see section 22.3.18.5.2 (Transmit center frequency leakage)
For VHT transmissions using a 20 MHz channel, the interim transmit spectrum spectral mask shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding of 18 MHz, -20 dBr at 11 MHz frequency offset, -28 dBr at 20 MHz frequency offset and the maximum of -40 dBr and -53 dBm/MHz at 30 MHz frequency offset and above. The interim transmit spectral mask for frequency offsets in between 9 and 11 MHz, 11 and 20 MHz, and 20 and 30 MHz shall be linearly interpolated in dB domain from the requirements for 9, 11, 20 and 30 MHz frequency offsets. The transmit spectrum shall not exceed the maximum of the interim transmit spectral mask and -53 dBm/MHz at any frequency offset. Figure 22-23 shows an example of the resulting overall spectral mask when the -40 dBr spectrum level is above -53 dBm/MHz. The spectral density of the transmitted signal shall fall within the spectral mask shown in Figure 22-23.
For non-HT duplicate or VHT transmissions using a 40 MHz channel, the interim transmit spectrum spectral mask shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding of 38 MHz, -20 dBr at 21 MHz frequency offset, -28 dBr at 40 MHz frequency offset and the maximum of -40 dBr and -56 dBm/MHz at 60 MHz frequency offset and above. The interim transmit spectral mask for frequency offsets in between 19 and 21 MHz, 21 and 40 MHz, and 40 and 60 MHz shall be linearly interpolated in dB domain from the requirements for 19, 21, 40 and 60 MHz frequency offsets. The transmit spectrum shall not exceed the maximum of the interim transmit spectral mask and -56 dBm/MHz at any frequency offset greater than 19 MHz.  Figure 22-24 shows an example of the resulting overall spectral mask when the -40 dBr spectrum level is above -56 dBm/MHz.  The spectral density of the transmitted signal shall fall within the spectral mask shown in Figure 22-24.
For non-HT duplicate or VHT transmissions using an 80 MHz channel, the interim transmit spectrum spectral mask shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding of 78 MHz, -20 dBr at 41 MHz frequency offset, -28 dBr at 80 MHz frequency offset and the maximum of -40 dBr and -59 dBm/MHz at 120 MHz frequency offset and above. The interim transmit spectral mask for frequency offsets in between 39 and 41 MHz, 41 and 80 MHz, and 80 and 120 MHz shall be linearly interpolated in dB domain from the requirements for 39, 41, 80 and 120 MHz frequency offsets.  The transmit spectrum shall not exceed the maximum of the interim transmit spectrum mask and -59 dBm/MHz at any frequency offset.  Figure 22-25 shows an example of the resulting overall spectral mask when the -40 dBr spectrum level is above -59 dBm/MHz. The spectral density of the transmitted signal shall fall within the spectral mask shown in Figure 22-25.
For non-HT duplicate or VHT transmissions using a 160 MHz channel, the interim transmit spectrum spectral mask shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding of 158 MHz, -20 dBr at 81 MHz frequency offset, -28 dBr at 160 MHz frequency offset and the maximum of -40 dBr and -59 dBm/MHz at 240 MHz frequency offset and above. The interim transmit spectral mask for frequency offsets in between 79 and 81 MHz, 81 and 160 MHz, and 160 and 240 MHz shall be linearly interpolated in dB domain from the requirements for 79, 81, 160 and 240 MHz frequency offsets.  The transmit spectrum shall not exceed the maximum of the interim transmit spectrum mask and -59 dBm/MHz at any frequency offset.  Figure 22-26 shows an example of the resulting overall spectral mask when the -40 dBr spectrum level is above -59 dBm/MHz. The spectral density of the transmitted signal shall fall within the spectral mask shown in Figure 22-26.
For non-contiguous transmissions using two nonadjacent 80 MHz channels, the overall transmit spectral mask is constructed in the following manner. First, the 80 MHz interim spectral mask shown in Figure 22-25 is placed on each of the two 80 MHz segments. Then, for each frequency at which both of the 80 MHz interim spectral masks have values in between -40 dBr and -20 dBr, the sum of the two interim mask values (summed in linear domain) shall be taken as the overall interim spectral mask value. Next, for each frequency at which neither of the two 80 MHz interim masks have values in between -20 dBr and 0 dBr, the higher value of the two interim masks shall be taken as the overall interim spectral value. Finally, for any frequency region where the mask value has not been defined yet, linear interpolation (in dB domain) between the nearest two frequency points with the interim spectral mask value defined shall be used to define the interim spectral mask value. The transmit spectrum shall not exceed the maximum of the interim transmit spectrum mask and -59 dBm/MHz at any frequency offset. The spectral density of the transmitted signal shall fall within the spectral mask constructed in this manner. Figure 22-27 shows an example of a transmit spectral mask for a non-contiguous transmission using two 80 MHz channels where the center frequency of the two 80 MHz channels are separated by 160 MHz, and the -40 dBr spectrum level is above -59 dBm/MHz. If the transmit spectral mask specified in dBr, in conjunction with the transmit power, results in a transmit spectral mask requirement of less than -59 dBm/MHz at a given frequency offset, then the transmit spectral mask requirement at that frequency offset shall be -59 dBm/MHz. 

	5325
	Wei Shi
	247.58
	22.3.18.1
	Should it be "channel" in Figure 22-20? Surely the mask is related to the transmission and NOT the channel.
	Replace "channel" with "masked PPDU" since this is defined.

	5326
	Wei Shi
	248.26
	22.3.18.1
	Should it be "channel" in Figure 22-21? Surely the mask is related to the transmission and NOT the channel.
	Replace "channel" with "masked PPDU" since this is defined.

	5327
	Wei Shi
	248.60
	22.3.18.1
	Should it be "channel" in Figure 22-22? Surely the mask is related to the transmission and NOT the channel.
	Replace "channel" with "masked PPDU" since this is defined.

	5328
	Wei Shi
	249.29
	22.3.18.1
	Should it be "channel" in Figure 22-23.? Surely the mask is related to the transmission and NOT the channel.
	Replace "channel" with "masked PPDU" since this is defined.


Discussions:
The word “transmission” is considered to be associated with the bandwidth of a PPDU. However, the definitions of “mask PPDUs” allow a STA to transmit a PPDU using a transmit spectral mask which bandwidth is wider than that of a PPDU. For example, when a STA transmits a VHT PPDU which bandwidth is equal to 20 MHz, the bandwidth of an applied transmit spectral mask is either 20 MHz or 40 MHz or 80 MHz or 160 MHz. The bandwidth of the transmit spectral mask depends on CCA condition on secondary channels, which is described in 9.19.2.8 (EDCA channel access in a VHT BSS).
Therefore, as the comment points out, the bandwidth of the transmit spectral mask should not be associated with the bandwidth of PPDU but that of mask PPDU. 
Proposed resolution to CIDs 5325, 5326, 5327 and 5328: 
Revised.11-12/0544r1 provides the proposed text change which uses the term ‘mask PPDUs’.

At 247.57: Change the caption of Figure 22-20 as follows. 

Transmit spectral mask for a 20 MHz channel mask PPDUs of VHT format when the -40 dBr level is above the -53dBm/MHz
At 248.26: Change the caption of Figure 22-21 as follows.

Transmit spectral mask for a 40 MHz channel mask PPDUs of non-HT duplicate or VHT format when the -40dBr level is above -56dBm/MHz
At 248.60: Change the caption of Figure 22-22 as follows.

Transmit spectral mask for 80 MHz channel mask PPDus of non-HT duplicate or VHT format when the -40 dBr level is above -59dBm/MHz
At 249.28: Change the caption of Figure 22-23 as follows.

Transmit spectral mask for 160 MHz channel mask PPDUs of non-HT duplicate or VHT format when the -40 dBr level is above -59dBm/MHz
At 250.31: Change the caption of Figure 22-24 as follows.
Example of a transmit spectral mask for a non-contiguous transmission using two 80 MHz channels 80+80 MHz mask PPDUs of non-HT duplicate or VHT format where the center frequency of the two 80 MHz channels are separated by 160 MHz and when the -40 dBr level is above -59 dBm/MHz
	5449
	Yusuke Asai
	249.35
	22.3.18.1
	It is not clear whether the word "between" includes the boundary values or not. Ditto the phrase "between -20 dBr and 0 dBr" on P249/L38.
	Change the phrase "in between -40 dBr and -20 dBr." to "in the region where PSD is more than -40 dBr and less than -20dBr."


Discussions:
At 249.33, how to create transmit spectrum mask for 80+80 MHz transmission is described. 
1. First, the 80 MHz spectral mask shown in Figure 22-22 is placed on each of the two 80 MHz segments. 
2. Then, for each frequency at which both of the 80 MHz spectral masks have values in between -40 dBr and -20 dBr, the sum of the two mask values (summed in linear domain) shall be taken as the overall spectral mask value. 
3. Next, for each frequency at which neither of the two 80 MHz masks have values in between -20 dBr and 0 dBr, the higher value of the two masks shall be taken as the overall spectral value. 
4. Finally, for any frequency region where the mask value has not been defined yet, linear interpolation (in dB domain) between the nearest two frequency points with the spectral mask value defined shall be used to define the spectral mask value.
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Fig II: Three domains in frequency domain
Consider the 2nd condition. The corresponding region is illustrated as “lin. sum” in Fig II. From this, it is regarded that “between -40 dBr and -20 dBr” does NOT include the boundary values. Otherwise, the 2nd condition must include the regions where f ≤ -121 or f ≤ 121 in addition to “lin. sum” region (-39 ≤ f ≤ 39.) 

Then, consider the 3rd condition assuming that the “between” does NOT include the boundary values. The corresponding regions are:  f ≤ -121, -119 ≤ f ≤ -41, 41 ≤ f ≤ 119, and 121 ≤ f. (The regions -119 ≤ f ≤ -41 or 41 ≤ f ≤ 119 meet the 3rd condition where either of the masks has the PSD value of 0 dBr; however, we would like to define the regions, f ≤ -121 and 41 ≤ f ≤ 119, as issulstrated in Fig. II. 

If we draw the 80+80 MHz spectral mask correctly, we must understand that: 

· “between A and B” in the 2nd condition is A < PSD < B. 

· “between A and B” in the 3rd condition is A ≤ PSD ≤ B.

Therefore, “between A and B“ should be replaced with the other phrases. 

Proposed Resulution to CID 5449: 
Revised. 11-12/0544r1 provides proposed text change to fix the ambiguity of boundary values caused by the phrase “beteween.” 
At 249.33: Revise as follows. 
First, the 80 MHz spectral mask shown in Figure 22-22 is placed on each of the two 80 MHz segments. Then, for each frequency at which both of the 80 MHz spectral masks have values greater than -40 dBr and less than -20 dBr, the sum of the two mask values (summed in linear domain) shall be taken as the overall spectral mask value. Next, for each frequency at which neither of the two 80 MHz masks have values greater than or equal to -20 dBr and less than or equal to 0 dBr, the higher value of the two masks shall be taken as the overall spectral value. Finally, for any frequency region where the mask value has not been defined yet, linear interpolation (in dB domain) between the nearest two frequency points with the spectral mask value defined shall be used to define the spectral mask value. 

	4568
	Eldad Perahia
	250.54
	22.3.18.2
	There is no consistency in how measurements are made for spectral flatness spec between clause 18 (11a) clause 20 (11n) and clause 22 (11ac). From 18.3.9.7.3, "The data for this test shall be derived from the channel estimation step."  Based on this statement my assumption is that the meaurement is based on the LTF in the transmit modulation accuracy test.  Then in 20.3.20.2 there is no indication to how the measurement is made, as it is not part of the modulation accuracy subclause.  Now in 22.3.18.2 at least we state "Spectral flatness measurements shall be conducted using BPSK modulated PPDUs." and "...  in a VHT data symbol" so its clear we are measuring the Data field.  However we do not specify how many packets or how long are the packets.  This could be fixed easily by referencing 22.3.18.5.4 Transmitter modulation accuracy (EVM) test.  We should probably fix 20.3.20.2, but perhaps leave that for 11mc.
	Add statement on P250L54 "Follow test procedure in 22.3.18.5.4"


Discussions:
TGac D2.0 does not provide any specific procedure to measure spectral flatness in terms of the numbers of PPDUs and OFDM symbols per PPDU.  As the comment proposed, it is reasonable to define these measurement parameters as the same as EVM test procedure. 
Resolution to CID 4568: 
Revised. 11-12/0544r1 provides the proposed text to refer to the section for measurement parameters.
At 250.54: Revise the sentence as follows.  

Spectral flatness measurements shall be conducted using BPSK modulated PPDUs. See 22.3.18.5.4 (Transmitter modulation accuracy (EVM) test) for the demodulation procedure of the PPDUs, as well as the number of PPDUs and OFDM symbols to be used for testing. 

	5450
	Yusuke Asai
	252.35
	22.3.18.5.2
	As well as 20.3.20.7.2, transmit center frequency leakage should be specified as "per antenna."
	Add the rule, "The transmit center leakage is specified per antenna.", should be added after the last sentence of 22.3.18.5.2. 

	5389
	Youhan Kim
	252.41
	22.3.18.5.2
	Add reference for N_ST
	Change "where P is the total transmit power." to "where P is the total transmit power and N_ST is defined in Table 22-5 (Timing-related constants)."

	4103
	Adrian Stephens
	252.45
	22.3.18.5.2
	"where P is the total transmit power."  - missing units
	"where P is the total transmit power,  and power values are measured in dBm".


Discussions:
Some of HT STAs have two or more antteas to perform spatial multiplexing transmission or multi-antenna transmit diversity (CSD, STBC or TxBF); therefore, transmitter center leakage is specified per antenn in 20.3.20.7.2. Clearly, it is reasonable that same definition is applied to VHT STAs. 
The total transmit power is defined as P; however, the definition is not clear in terms of N_ST and unit. 

Proposed resolution to CID 5450: 
Accepted. 11-12/0544r1 provides the proposed text. 

At 252.46: Add the following sentence at the end of 22.3.18.5.2. 

The transmit center frequency leakage is specified per antenna. 

Proposed resolution to CIDs 5389 and 4103: 
Revised. 11-12/0544r1 provides the proposed text to refer to the number of space-time streams. 
At 252.35: Change the first paragraph as follows: 
TX LO leakage shall meet the following requirements for all formats and bandwidths except non-contiguous 80+80 MHz where the RF LO falls outside both frequency segments:

· When the RF LO is in the center of the transmitted PPDU BW, the power measured at the center of transmission BW using resolution BW 312.5 kHz shall not exceed the average power per-subcarrier of the transmitted PPDU, or equivalently, (P – 10log10(NST)) ), where P is the total transmit power per antenna in dBm, and NST is defined in Table 22-5 (Timing-related constants). 
· When the RF LO is not at the center of the transmitted PPDU BW, the power measured at the location of the RF LO using resolution BW 312.5 kHz shall not exceed the maximum of -32 dB relative to the total transmit power and -20 dBm, or equivalently max(P –32, –20), where P is the total transmit power per antenna in dBm, and NST is defined in Table 22-5 (Timing-related constants).
Abstract


This submission contains proposed comment resolutions to comments received during WG letter ballot 187.





The comments included are non-editorial comments on transmitter block diagram.





There are 12 such comments: 4263, 5388, 5325, 5326, 5327, 5328, 5449, 4568, 4102, 5450, 5389 and 4103. 





R0: Initial Version





R1: Revise the text for the proposed resolution so that it refers to the document number. 





R2: Revise the resolution to CID 4263 to meet the definitions of 20 MHz, 40 MHz, 80 MHz and 160 MHz mask PPDUs. 


Revise the resolution to CID 5388 and to correct the conditions for the shape of the spectral masks. 


Revise the resolution to CIDs 5325, 5326, 5327and 5328 to correct the conditions of the shape of the spectral masks. 


Revise the resolution to CIDs 4102, 5450 and 5389 to change the condition of transtmit power as “per-antenna” basis. 
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