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	LB125  Comment Resolution


1. COMMENT:  [From Spreadsheet]
	ID
	Commenter
	Clause
	Pg
	Ln
	Type
	Comment
	Suggested Remedy

	443
	Perahia, Eldad
	I.2.3
	33
	48
	TR
	This section is informative, you can not have normative statements
	remove all shalls

	444
	Fischer, Matthew
	I.2.3
	33
	48
	TR
	These spectral masks go beyond what has previously been deemed reasonable to implement with existing technology.
	Reduce the constraints on the TX spectral masks by 15 dB outside of the center 10 MHz.

	445
	Kolze, Thomas
	I.2.3
	33
	48
	TR
	These spectral masks are too tight.
	Relax the TX spectral masks by at least 15 dB except for the center 10 MHz.

	446
	Marshall, Bill
	I.2.3
	33
	48
	ER
	fix title to match the change made in TGy 
	as in comment

	447
	Wang, Qi
	I.2.3
	33
	48
	TR
	These spectral masks go beyond what has previously been deemed reasonable to implement with existing technology.
	Reduce the constraints on the TX spectral masks by 15 dB outside of the center 10 MHz.

	448
	Roy, Richard
	Annex I.2.3
	33
	52
	TR
	The section is intended to provide default transmit spectral masks for various classes (max tx power levels) of operation.  They do not specify tx spectrum.  Furthermore, without a res BW specified, and without a specification as to how to apply the masks to measured tx spectra, the specifications are not very useful.  
	Change the text to read: "For operation in the 5.85-5.925GHz bands in the US, the following default  transmit spectral masks apply."  Add a res BW with which the measurements must be made, and describe how the masks are to be applied to the measured spectra so compliance can be unambiguously determined.  In addition, D10.0 of 11y removes the first paragraph of I.2.3 and replaces it with:"Transmit spectrum masks defined in regulation are described here for information only, and are subject to change or revision at any time."  Change this text to read: "The transmit spectrum masks given here are those for the indicated regulatory domains and are provided for information only.  These masks are subject to change or revision at any time, and, in all circumstances, relevant regulatory specifications must be met."

	452
	Erceg, Vinko
	I.2.3
	36
	1
	TR
	Frankly, I think that Masks C and D are not possible to meet. I think that we should write an amendment to FCC to fix these impossible to implement masks.
	As in comment. 


This document also continues the comment resolution for CID 454 and 455 applicable to Annex J which were addressed in 11-08/0907r2.

2. Background, Explanation, Discussion, etc:
In Annex I and J, P802.11p is only adding the entries applicable for, as defined by the FCC, “the 5850–5925 MHz band for Dedicated Short-Range Communications Service (DSRCS)”, specified by the FCC under FCC 47 CFR 90.371-383 and 95.1501-1511.  In the following I may use DSRCS to refer to the band, since there is a distinct separation between band and WAVE mode (denoted by dot11WAVE Enabled being true).
For CID 446, no evidence of a title change is found in P802.11y-D11 and the comment is declined.

802.11 should specify emission masks needed for the standard to work, and there needs to be normative emission mask statements in the document for these items.  These emission masks may be further restricted in specific regulatory domains.
P802.11y-D11 attempts to resolve some issues by moving the general emission masks from Annex I to 17.3.9.2.  The result of P802.11y-D11 to the text of 17.3.9.2 is:
17.3.9.2 Transmit spectrum mask

The transmit spectrum mask by regulatory domain is defined in Annex I and Annex J.

NOTE - In the presence of additional regulatory restrictions, the device must meet both the regulatory requirements and the mask defined here: i.e., its emissions must be no higher at any frequency offset than the minimum of the values specified in the regulatory and default masks.

For operation using 20 MHz channel spacing, the transmitted spectrum shall have a 0 dBr (dB relative to the maximum spectral density of the signal) bandwidth not exceeding 18 MHz, –20 dBr at 11 MHz frequency offset, –28 dBr at 20 MHz frequency offset, and -40 dBr or -53 dBm/MHz at 30 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure 17-11a. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

For operation using 10 MHz channel spacing, the transmitted spectrum shall have a 0 dBr bandwidth not exceeding 9 MHz, –20 dBr at 5.5 MHz frequency offset, –28 dBr at 10 MHz frequency offset, and -40 dBr or -50 dBm/MHz at 15 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure 17-11b. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

For operation using 5 MHz channel spacing, the transmitted spectrum shall have a 0 dBr bandwidth not exceeding 4.5 MHz, –20 dBr at 2.75 MHz frequency offset, –28 dBr at 5 MHz frequency offset, and -40 dBr or -47 dBm/MHz at 7.5 MHz frequency offset and above. The transmitted spectral density of the transmitted signal shall fall within the spectral mask, as shown in Figure 17-11c. The measurements shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.

Note the figures were omitted for this discussion.
For Annex I, there are two key changes from P802.11y-D11 relative to this discussion:

· Annex I is now normative – therefore CID 443 is incorrect and is declined. 

· The first paragraph of Annex I.2.3 and figure I.1 were deleted and replaced by:
Transmit spectrum masks defined in regulation are described here for information only, and are subject to change or revision at any time.
Note that the deletion of the first paragraph removed the relevant information about measurements cited in CID 448, and applicable text needs to be added in to I.2.3 as a result.

However the paragraphs that follow in I.2.3 for Japan and the US public safety band are written in normative form so the above statement resulting from P802.11y-D11 conflicts.  However there are technical reasons, rather than just regulatory reasons, for some of these specifications and in those cases the masks should be normative in this section.
In a licensed band, which has shared operating requirements and protected requirements, as is the case for the DSRCS band, the regulations generally specify the channel frequencies; transmit power levels and emission masks.  This is particularly important because the award of a license to an operator confers certain protection rights to interference within the operator licensed channels, and licenses for adjacent channels in the same geographic area may be granted to different operators, who may even be using different technologies for communication.  Note that this differs from operation in unlicensed bands where limited interference rights exist.
From an adjacent channel interference perspective the following STA factors combine to determine the total interference level seen by an STA:
(1) The level of emission by the interfering STA within the receiving STA channel bandwidth; and

(2) The combination of:

a. the interfering STA transmit power and
b. the level of rejection in the receiving STA to the emission in the transmit STA's channel.

In the case of a band supporting multiple transmit power level devices which can be located in the same area, it is important that the receiver have control over the acceptable range at which the higher power STAs can interfere.  This is best performed by the receiver controlling (2b) and the transmitter ensuring that (1) remains a constant maximum even at higher transmit power levels.  In regulated bands permitting multiple power levels in the same channel sets, different emission masks are specified to control this, as was the case for the 4.9 GHz public safety band.
For the US 4.9 GHz public safety band the regulations permit two transmit power classes of devices which may co-exist.  Figure 1 below shows the power spectral density allowed to be radiated for these two transmit power classes, for the 10 MHz channel spacing, both normalized to the in-band emission level of the lower power transmitter.

	Figure 1
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Note that the absolute emission level FCC restriction of out of licensed band emission suppression requirement of 55 +10*log10(P in watts) for emissions in 100 kHz resolution bandwidths is not shown but is still applicable.  Clearly the adjacent channel interference level seen from either transmitter is almost independent of the transmit power.  The standard does not provide the masks for the 20 MHz channel spacing but the frequency offset scales with channel spacing while the out of channel emission requirements remain the same.
For operation in the US DSRCS (FCC 47 CFR 90.375 & 95.1511) there are 4 transmit power classes specified, Classes A through D, and all devices are permitted to be mobile so that different power class devices may be in close proximity at any time.  ASTM E2213-03 which is incorporated into the FCC rules specifies the emission masks which have been incorporated into P802.11p-D4, with a view to ultimately removing the need for the specifications in ASTM E2213-03.
I.2.2 has been recommended in 11-08/0907r4 to define 4 class of STA transmit power as follows:

	STA Transmit Power Classification
	Maximum STA Transmit Power
(mW)
	Maximum STA EIRP

(dBm)

	A
	1
	23

	B
	10
	23

	C
	100
	33

	D
	760

Note that for this class higher power is permitted as long as the power level is reduced to this level at the antenna input and the emission mask specifications are met.
	33 for non government

44.8 for government


Figure 2 below shows the effect of the P802.11p-D4 10 MHz channel spacing spectrum masks (drawn from ASTM E2213-03) with the STA at maximum STA Transmit Power for the class, on the maximum resulting TX power spectral density (PSD), normalized to the in-band PSD from a Class A transmitter.
However this is not the complete picture.  Figure 3 shows the same 10 MHz channel spacing masks plotted with each transmitter set to the maximum permitted EIRP, normalized to the in-band PSD from a Class A transmitter at its maximum EIRP.  Clearly Figure 3 shows that the specified masks result in similar adjacent and non-adjacent channel interference levels irrespective of transmit power, exactly what is required for co-existence and as identified in (1) before.

Note that no additional requirements have been placed on 20 MHz channel spacing for the band since these are restricted in EIRP as shown in Table J.1 in 11/0907r4.
Note also that the enhanced receiver rejection performance (Table 17-13a in P802.11p-D4) allows a STA receiver to tolerate a Class D transmitter at approximately the same distance that the base rejection performance (Table 17-13) allows a STA receiver to tolerate a Class B transmitter, i.e. satisfying (2b) above.

Clearly there are technical reasons for these different masks to exist and the masks should be specified at these levels since they cannot be relaxed as requested without compromising interference performance.  Note that the mobile devices are not restricted to any geographic operating area within the US and can be up to the maximum power level.  Also given the nature of the band provides priority for Safety of Life and Public Safety, it is hard to envisage that there are reasons for relaxing the mask specifications at the regulatory level for the current transmit powers and EIRPs.

	Figure 2
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	Figure 3

[image: image4.emf]Comparison of DSRCS Masks at Antenna Output
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Note that if some devices do not meet the emission mask for a specific class, then they cannot be rated for use at that transmit power class, in order to ensure interference is controlled.  This should not prevent the existence of the specification.  Since the higher power classes are optional, this is not a barrier to devices being compliant to 802.11, only to their range of use.  In fact for non government devices, the maximum permitted EIRP can be achieved with a Class C transmitter.
With respect to technical feasibility, the figure below shows the DSRCS masks in comparison to other masks and the following points are noted:
· WAVE Class A and B are consistent with the base standard requirements.  The primary addition is a band edge constraint, added to constrain spill over into adjacent channels.
· WAVE Class C is identical to the already approved US public safety high-power requirement embodied in the standard.
	Figure 4
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With respect to feasibility, no evidence has been provided that the higher power masks are not achievable.  Some commenters state the masks go beyond what has “previously been deemed reasonable to implement with existing technology.”  How was reasonable defined?  What is considered reasonable for an unlicensed consumer device may not apply when considering a licensed band public service unit, or where achieving the performance is considered necessary for safety applications, rather than consumer driven.
Since the specifications cannot be relaxed without impairing performance, and “reasonable” is undefined, CIDs 444, 445 and 447 are declined.

In CID 452 the commenter thinks that Class C and D masks are not technically feasible.  Note that this does not categorically mean that they are not achievable.  In fact we show in the figure below that Class C emission mask can be met today with existing off-the-shelf consumer 802.11 chipsets.  This figure is the measured performance in the 5.85–5.925 GHz band using a prototype radio built with commercially available 802.11 devices.

At this time no circuit is available off the shelf that can meet Class D masks, but this is not sufficient to prove that Class D is not achievable, nor is it surprising, since developers will not have included the necessary capability of achieving the higher performance since this was not a requirement till now.  It may not be feasible or reasonable for high volume consumer chipsets to incorporate all the elements necessary for Class D performance; however Class D is for a different market.  Before one can go to the FCC it will be necessary to provide objective proof that this performance is not achievable.
The FCC were asked to reconsider or withdraw the Class D Mask and they specifically declined to do so in FCC Order 06-110 noting “While the DSRC Report and Order indicated that the Commission would exercise its discretion to revisit the emission mask issue, we foresee that problems could arise if we were to forgo implementation of the Class D mask at this time. For example, without a Class D mask, users could be unable to operate equipment at the highest permitted power level of 28.8 dBm, a power level which may be necessary for longer range applications.”, and “ …we believe it appropriate for the ASTM E17.51 DSRC Standards Writing Group to evaluate the question of whether a revision to the Class D mask is appropriate, and then incorporate any necessary changes into the DSRC Standard. In sum, the information provided to date does not warrant revising or deleting the Class D emission mask and we therefore decline to do so. However, we retain discretion to revisit the matter at such time as the ASTM E17.51 DSRC Standards Writing Group may determine that revisions are necessary”.
Clearly the specifications on the emissions masks are currently controlled by the ASTM and embodied in ASTM E2213-03 which is incorporated by the FCC.  If changes are proposed, ASTM should be approached first or consulted to ensure a common message is passed to the FCC.  The commenter proposed remedy is not implementable within the amendment, and is out of scope for the preparation of an amendment.

	Figure 5
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Finally 11-08/0907r4 recommended the inclusion of 5 MHz channels to this band.  These are not currently defined in regulation but the use of these is considered to be possible as discussed in that submission.  However to then permit 5 MHz channels to operate at the same STA power levels, spectral masks are required to be defined.  Note that the optional higher channel rejection requirements being added in P802.11p automatically extend to encompass 5 MHz channels.

It is noted that the in-band spectral density of a 5 MHz signal will be 3 dB higher than that of a 10 MHz for the same power level but the spectrum will fall off more rapidly out of band.  For consistency the spectrum mask levels for 5 MHz will be kept the same as those for 10 MHz.
Finally it is observed that there is a lot of redundancy by describing the spectrum masks in text, tables and figures.  The revision herein reduces that level of redundancy. 

3. Proposed Modification to Amendment
As a result of these comments, it is proposed that, in addition to the current proposed change for I.2.3 in P802.11p-D4, additional changes be applied.  Strikeout and underline identify the changes from the amendment base (IEEE 802.11-2007 and subsequent amendments in queue prior to P802.11p), and for clarity are highlighted in red.  Instructions in green are identification to the P802.11 editor of what changes are required from the baseline of P802.11p-D4.  Thus the P802.11p editor can, where applicable, just remove the color from items following the green instructions and then copy and paste them into the amendment document.
Editor to add the following new instruction for I.2.3 to P802.11p

I.2.3 Transmit spectrum mask

Replace the first paragraph of I.2.3 with the following paragraphs as shown:

Transmit spectrum masks defined in regulation are described here for information only, and are subject to change or revision at any time.  Normative transmit spectrum masks defined herein are required for correct inter-operability of devices where regulations classify devices of different transmit power levels in the same band and such devices can be operated in the same area. 

Informative spectrum masks given here are those additional to the normative spectrum masks within this standard for the indicated regulatory domains and are provided for information only.
NOTE - In the presence of additional regulatory restrictions, the device must meet both the regulatory requirements and the mask defined here: i.e., its emissions must be no higher at any frequency offset than the minimum of the values specified in the regulatory and default masks.

NOTE - regulatory masks are subject to change or revision at any time, and, in all circumstances, relevant regulatory specifications must be met.
The transmitted spectral density of the transmitted signal shall fall within the normative spectral masks defined herein. The measurements of transmit spectral density shall be made using a 100 kHz resolution bandwidth and a 30 kHz video bandwidth.  Spectral density masks are defined in units of dBr (decibel relative to the maximum spectral density of the signal).
Editor to provide instruction to update numbering of existing figure I.2 in I.2.3 to reflect P802.11y-D11 deletion of IEEE 802.11-2007 Figure I.1.
Editor to replace current instructions for I.2.3 in P802.11p-D4 with the following:
Insert the following text, and tables at the end of subclause I.2.3:

For operation in the 5.85 - 5.925 GHz band in the USA, FCC 47 CFR [B8], Section 90.377 and Section

95.1509, the transmitted spectrum shall be as follows:
a)
For any STA using 5 MHz channel spacing the transmitted spectral density shall have a 0dBr bandwidth not exceeding 4.5 MHz and shall not exceed the Spectrum Mask created using the Permitted Power Spectral Density levels listed in Table I.7 for the Transmit Power Class of the STA.
b)
For any STA using 10 MHz channel spacing the transmitted spectral density shall have a 0dBr bandwidth not exceeding 9 MHz and shall not exceed the Spectrum Mask created using the Permitted Power Spectral Density levels listed in Table I.8 for the Transmit Power Class of the STA.

The transmitted Spectral Mask is created and applied as shown in Figure I.2 about the channel center frequency (Fc) defined by the channel starting frequency and channel number from the regulatory class.

Table I.7— Spectrum Mask Data for 5 MHz Channel Spacing in the 5.85-5.925 GHz band in the USA
	STA Transmit Power Class
	Permitted Power Spectral Density, dBr

	
	± 2.25 MHz

Offset

(± f1)
	± 2.5 MHz

Offset

(± f2)
	± 2.75 MHz

Offset

(± f3)
	± 5 MHz

Offset

(± f4)
	± 7.5 MHz

Offset

(± f5)

	Class A 
	0
	-10
	-20
	-28
	-40

	Class B 
	0
	-16
	-20
	-28
	-40

	Class C 
	0
	-26
	-32
	-40
	-50

	Class D 
	0
	-35
	-45
	-55
	-65


Table I.8— Spectrum Mask Data for 10 MHz Channel Spacing in the 5.85-5.925 GHz band in the USA
	STA Transmit Power Class
	Permitted Power Spectral Density, dBr

	
	± 4.5-MHz

Offset

(± f1)
	± 5.0-MHz

Offset

(± f2)
	± 5.5-MHz

Offset

(± f3)
	± 10-MHz

Offset

(± f4)
	± 15-MHz

Offset

(± f5)

	Class A 
	0
	-10
	-20
	-28
	-40

	Class B 
	0
	-16
	-20
	-28
	-40

	Class C 
	0
	-26
	-32
	-40
	-50

	Class D 
	0
	-35
	-45
	-55
	-65
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Figure I.2 Spectrum Mask and Application


4. Recommended Resolution of the Comments:

	ID
	Resolution
	Comment Resolution

	443
	Declined
	P802.11y-D11 resulted in this section becoming normative.

	444
445

447
	Declined
	The specifications are required for performance.  No evidence has been provided that they are not achievable.
How was reasonable defined?  What is considered reasonable for an unlicensed consumer device may not apply when considering a licensed band public service unit.

	446
	Declined
	No evidence of a title change is found in P802.11y-D11

	448
	Counter
	Revised text proposed addressing fact some of requirements are driven by technical reasons and should be normative.

	452
	Counter
	The proposed remedy lies outside of the scope of an amendment.  No changes will be made to the amendment specified masks, since there are valid technical reasons for their existence.
Class C mask has been shown to be achievable without device redesign.  
The only issue is for Class D.  If technical evidence can be produced that it is not technically feasible under any circumstances then the ASTM and then the FCC should be approached to amend the rules, but this will be outside the scope of the amendment.  Note that this may affect the allowed TX power classes permitted also, or may result in further restrictions on the usage of the higher power classes.


5. Motion (if technical and/or significant):

(And instructions to the editor.)

Move to accept the resolutions to CIDs 443, 444, 445, 446, 447, 448 and 452 as proposed herein and instruct editor to amend P802.11p from version D4 to include the changes proposed herein.
Motion by: ____________________Date: _________________

Second:  ______________________

	Approve:
	Disapprove:
	Abstain:
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Abstract


This document addresses CIDs 443, 444, 445 447 448 and 452 all of which relate to section I.2.3 Transmit Spectrum Mask.  This document also continues the comment submission in response to CIDs 454 and 455 that were addressed in 11-08/0907r4.





The changes to the draft 802.11p amendment for clause I.2.3 are provided and a motion prepared to incorporate them and accept the comment resolutions proposed.
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