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	CID
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	Clause:
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	Multiple
	20.
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1. COMMENT:  [From Spreadsheet]
In response to all comments received for Clause 20.
2. Commenter’s Suggested Remedy (If appropriate):  [From Spreadsheet]
Not included here. (Not directly applicable.) Note, many comments were incorporated into the draft for revisions to Clause 17.
3. Background, Explanation, Discussion, etc.:
In response to the many comments received on Clause 20 of P802.11p D1.0 section 4 presents a draft of changes to Clause 17 in place of the information that was contained in Clause 20.  Since so much of Clause 20 has been included in Clause 17 already by other task group amendments or has been relocated to an Annex or has been deleted it is reasonable to create changes and additions to the latest Clause 17 instead of maintaing a separate clause.
In comparing the transmit spectrum masks and receiver rejection requirements for WAVE vs the present requirements in 802.11ma, please note that the higher power transmit capabilities of WAVE devices operating in a highly mobile environment require deeper skirts on the transmit spectrum masks (being relocated to Annex I) and the additional receiver rejection requirements being added to CL 17.3.10. Category 1 receiver rejection requirements are mandatory; Category 2 is optional.
Table 152, MIB attribute default values/ranges, has been expanded to include 64 levels of Tx Power levels. (There may be a way to reduce the size of this table by just stating there are 64 levels rather than 64 individual entries.)

Instead of expanding Table 153, OFDM PHY characteristics, with the unique WAVE requirements, these parameters are defined in statements before the table.  This provides a bit of an explanation of why these differences are needed for WAVE.

4. Recommended Resolution of the Comment:
A draft of changes/additions to Clause 17 are provided:
17. Orthogonal frequency division multiplexing (OFDM) PHY specification

for the 5 GHz band
17.2.2.4 TXVECTOR TXPWR_LEVEL
Add the following statement to Clause 17.2.2.4 as shown:
The allowed values for the TXPWR_LEVEL parameter are in the range from 1 to 8. For WAVE, the allowed values for the TXPWR_LEVEL parameter are in the range of 1 to 64.  This parameter is used to indicate which of the available TxPowerLevel attributes defined in the MIB shall be used for the current transmission.
17.3.8.6 Slot time
Add the following statement to Clause 17.3.8.6 as shown:
The slot time for the OFDM PHY shall be 9 μs for 20 MHz channel spacing, and shall be 13 µs for 10 MHz channel spacing, and shall be 21 µs for 5 MHz channel spacing.  In addition, for WAVE the Slot Time shall be increased to 16 µs.
17.3.8.8 Transmit and receive operating temperature range
Change Clause 17.3.8.8 as shown:
Four temperature ranges for full operation compliance to the OFDM PHY are specified in Clause 13. Type 1, defined as 0 °C to 40 °C, is designated for office environments. Type 2, defined as –20 °C to 50 °C, and Type 3, defined as –30 °C to 70 °C, are designated for industrial environments.  For WAVE operations, a fourth temperature range, Type 4, defined as from –40 to +85°C, is designated for automotive and outdoor environments.
17.3.9.4 Transmit center frequency tolerance
Insert text to Clause 17.3.9.4 as shown:
The transmitted center frequency tolerance shall be ±20 ppm maximum for 20 MHz and 10 MHz channels not operating in the WAVE mode, and shall be ±10 ppm maximum for 5 MHz channels and 10 MHz channels operating in the WAVE mode . The transmit center frequency and the symbol clock frequency shall be derived from the same reference oscillator.
EDIT NOTE:  See RSoranno doc # 0878r0
17.3.9.5 Symbol clock frequency tolerance
Insert text to Clause 17.3.9.5 as shown:
The symbol clock frequency tolerance shall be ±20 ppm maximum for 20 MHz and 10 MHz channels not operating in the WAVE mode, and shall be ±10 ppm maximum for 5 MHz channels and 10 MHz channels operating in the WAVE mode. The transmit center frequency and the symbol clock frequency shall be derived from the same reference oscillator.

17.3.10  PMD receiver specifications 
Insert text to Clause 17.3.10 as shown:
The receive specifications associated with the PMD sublayer are described in 17.3.10.1 through 17.3.10.5.  Two categories of receivers are allowed for WAVE stations.  They are designated Category 1 and Category 2. Category 2 requirements are optional.  Category 2 stations will have greater out-of-channel rejection to provide better system performance in a noisy signal environment.    

17.3.10.1 Receiver minimum input sensitivity

Insert text to Clause 17.3.10.1 as shown:
The packet error rate (PER) shall be less than 10% at a PSDU length of 1000 octets for rate-dependent input levels shall be the numbers listed in Table 151 or less. For the WAVE mode receiver minimum sensitivity levels shall be less than or equal to the numbers listed in Table p12.  The minimum input levels are measured at the antenna connector (noise factor of 10 dB and 5 dB implementation margins are assumed).
Insert a new figure, Figure p12, immediately following Figure 151, renumbering as necessary:
Table p12—WAVE receiver performance requirements

	Data rate

(Mbit/s)
	Minimum

sensitivity (dBm) 1
	Category 1
	Category 2 (OPTIONAL)

	
	
	Adjacent channel

rejection (dB)
	Nonadjacent
channel rejection (dB)
	Adjacent channel

rejection (dB)
	Nonadjacent
channel rejection (dB)

	3
	-85
	18
	34
	37
	44

	4.5
	-84
	17
	33
	36
	43

	6
	-82
	16
	32
	35
	42

	9
	-80
	15
	31
	34
	41

	12
	-77
	13
	29
	32
	39

	18
	-73
	11
	27
	30
	37

	24
	-69
	8
	24
	27
	34

	27
	-68
	4
	20
	23
	30


1  There is a 3 dB decrease in sensitivity when changing to 20 MHz channel operation.
17.3.10.2 Adjacent channel rejection

Insert text to Clause 17.3.10.2 as shown:
The adjacent channel rejection shall be measured by setting the desired signal’s strength 3 dB above the rate-dependent sensitivity specified in Table 151 or Table p12 for WAVE operations, and raising the power of the interfering signal until 10% PER is caused for a PSDU length of 1000 octets. The power difference between the interfering and the desired channel is the corresponding adjacent channel rejection. The interfering signal in the adjacent channel shall be a conformant OFDM signal, unsynchronized with the signal in the channel under test. For a conformant OFDM PHY the corresponding rejection shall be no less than specified in Table 151 or Table p12 for WAVE operations.

17.3.10.3 Nonadjacent channel rejection

Insert text to Clause 17.3.10.3 as shown:
The nonadjacent channel rejection shall be measured by setting the desired signal’s strength 3 dB above the rate-dependent sensitivity specified in Table 151 or Table p12 for WAVE operations, and raising the power of the interfering signal until a 10% PER occurs for a PSDU length of 1000 octets. The power difference between the interfering and the desired channel is the corresponding nonadjacent channel rejection. The interfering signal in the nonadjacent channel shall be a conformant OFDM signal, unsynchronized with the signal in the channel under test. For a conformed OFDM PHY, the corresponding rejection shall be no less than specified in Table 151 or Table p12 for WAVE operations.
17.4 OFDM PLME

17.4.1 PLME_SAP sublayer management primitives

Change Table 152 as shown:
Table 152—MIB attribute default values/ranges

	Managed Object
	Default Value/Range
	Operational Semantics

	dot11 PHY Operation Table

	dot11 PHY type
	OFDM-5. (04)


	Static


	dot11 Current reg domain
	Implementation dependent
	Dynamic

	dot11 Current frequency band
	Implementation dependent
	Dynamic

	dot11Temp type
	Implementation dependent
	Static

	dot11 PHY Antenna Table

	dot11 Current Tx antenna
	Implementation dependent
	Dynamic

	dot11 Diversity support
	Implementation dependent
	Dynamic

	dot11 Current Rx antenna
	Implementation dependent
	Dynamic

	dot11 PHY Tx Power Table

	dot11 Number supported power levels
	Implementation dependent
	Static

	dot11 Tx power level 1
	Implementation dependent
	Static

	dot11 Tx power level 2
	Implementation dependent
	Static

	dot11 Tx power level 3
	Implementation dependent
	Static

	dot11 Tx power level 4
	Implementation dependent
	Static

	dot11 Tx power level 5
	Implementation dependent
	Static

	dot11 Tx power level 6
	Implementation dependent
	Static

	dot11 Tx power level 7
	Implementation dependent
	Static

	dot11 Tx power level 8
	Implementation dependent
	Static

	dot11 Tx power level 9
	Implementation dependent
	Static

	dot11 Tx power level 10
	Implementation dependent
	Static

	dot11 Tx power level 11
	Implementation dependent
	Static

	dot11 Tx power level 12
	Implementation dependent
	Static

	dot11 Tx power level 13
	Implementation dependent
	Static

	dot11 Tx power level 14
	Implementation dependent
	Static

	dot11 Tx power level 15
	Implementation dependent
	Static

	dot11 Tx power level 16
	Implementation dependent
	Static

	dot11 Tx power level 17
	Implementation dependent
	Static

	dot11 Tx power level 18
	Implementation dependent
	Static

	dot11 Tx power level 19
	Implementation dependent
	Static

	dot11 Tx power level 20
	Implementation dependent
	Static

	dot11 Tx power level 21
	Implementation dependent
	Static

	dot11 Tx power level 22
	Implementation dependent
	Static

	dot11 Tx power level 23
	Implementation dependent
	Static

	dot11 Tx power level 24
	Implementation dependent
	Static

	dot11 Tx power level 25
	Implementation dependent
	Static

	dot11 Tx power level 26
	Implementation dependent
	Static

	dot11 Tx power level 27
	Implementation dependent
	Static

	dot11 Tx power level 28
	Implementation dependent
	Static

	dot11 Tx power level 29
	Implementation dependent
	Static

	dot11 Tx power level 30
	Implementation dependent
	Static

	dot11 Tx power level 31
	Implementation dependent
	Static

	dot11 Tx power level 32
	Implementation dependent
	Static

	dot11 Tx power level 33
	Implementation dependent
	Static

	dot11 Tx power level 34
	Implementation dependent
	Static

	dot11 Tx power level 35
	Implementation dependent
	Static

	dot11 Tx power level 36
	Implementation dependent
	Static

	dot11 Tx power level 37
	Implementation dependent
	Static

	dot11 Tx power level 38
	Implementation dependent
	Static

	dot11 Tx power level 39
	Implementation dependent
	Static

	dot11 Tx power level 40
	Implementation dependent
	Static

	dot11 Tx power level 41
	Implementation dependent
	Static

	dot11 Tx power level 42
	Implementation dependent
	Static

	dot11 Tx power level 43
	Implementation dependent
	Static

	dot11 Tx power level 44
	Implementation dependent
	Static

	dot11 Tx power level 45
	Implementation dependent
	Static

	dot11 Tx power level 46
	Implementation dependent
	Static

	dot11 Tx power level 47
	Implementation dependent
	Static

	dot11 Tx power level 48
	Implementation dependent
	Static

	dot11 Tx power level 49
	Implementation dependent
	Static

	dot11 Tx power level 50
	Implementation dependent
	Static

	dot11 Tx power level 51
	Implementation dependent
	Static

	dot11 Tx power level 52
	Implementation dependent
	Static

	dot11 Tx power level 53
	Implementation dependent
	Static

	dot11 Tx power level 54
	Implementation dependent
	Static

	dot11 Tx power level 55
	Implementation dependent
	Static

	dot11 Tx power level 56
	Implementation dependent
	Static

	dot11 Tx power level 57
	Implementation dependent
	Static

	dot11 Tx power level 58
	Implementation dependent
	Static

	dot11 Tx power level 59
	Implementation dependent
	Static

	dot11 Tx power level 60
	Implementation dependent
	Static

	dot11 Tx power level 61
	Implementation dependent
	Static

	dot11 Tx power level 62
	Implementation dependent
	Static

	dot11 Tx power level 63
	Implementation dependent
	Static

	dot11 Tx power level 64
	Implementation dependent
	Static

	dot11 Current Tx power level
	Implementation dependent
	Static

	dot11 Reg Domains supported Table

	dot11Reg domains supported
	Implementation dependent
	Static

	dot11 Frequency bands supported
	Implementation dependent
	Dynamic

	dot11 PHY Antennas List Table

	dot 11 Supported Tx antenna
	Implementation dependent
	Dynamic

	dot11 Supported Rx antenna
	Implementation dependent
	Dynamic

	dot 11 Diversity selection Rx
	Implementation dependent
	Dynamic

	dot11 supported Data Rates Tx Table

	dot11 Supported data rates Tx value
	6, 9, 12, 18, 24, 36, 48, and 54 Mb/s for 20 MHz channel spacing (Mandatory rates: 6, 12, and 24) 3, 4.5, 6, 9, 12, 18, 24, and 27 Mb/s for 10 MHz channel spacing (Mandatory rates: 3, 6, and 12)

1.5, 2.25, 3, 4.5, 6, 9, 12, and 13.5 Mb/s for 5 MHz channel spacing (Mandatory rates: 1.5, 3, and 6)
	Static

	dot11supportedDataRatesRxTable

	dot11 Supported data rates Rx value
	6, 9, 12, 18, 24, 36, 48, and 54 Mb/s for 20 MHz channel spacing (Mandatory rates: 6, 12, and 24) 3, 4.5, 6, 9, 12, 18, 24, and 27 Mb/s for 10 MHz channel spacing (Mandatory rates: 3, 6, and 12)

1.5, 2.25, 3, 4.5, 6, 9, 12, and 13.5 Mb/s for 5 MHz channel spacing (Mandatory rates: 1.5, 3, and 6)
	Static

	dot11 PHY OFDM Table

	dot11 Current frequency
	Implementation dependent
	Dynamic

	dot11 TI threshold
	Implementation dependent
	Dynamic

	dot11 Channel starting factor
	Implementation dependent
	Dynamic

	dot11 ACR type
	Implementation dependent
	Dynamic


17.4.4 OFDM PHY characteristics
Insert text to Clause 17.4.4 as shown:
The static OFDM PHY characteristics, provided through the PLME-CHARACTERISTICS service primitive, are shown in Table 153. The definitions for these characteristics are given in 10.4. 

For the WAVE mode, a channel switching time (aChSwitchTime) of ≤ 2 TU has been defined. For WAVE the value for aAirPropagationTime is <4 µs, not << 1µs, because of the longer distances that can be used for WAVE communications. For WAVE the Slot Time is increased to 16 µs.

5. Motion (if technical and/or significant):
(And instructions to the editor.)
Move to accept the draft Clause 17 changes as defined in section 4 of this document (1136r1) as the replacement of Clause 20 in P802.11p D1.0
And instruct the editor to incorporate these changes into a new draft P802.11p amendment as appropriate.

Motion by: ____________________Date: _________________
Second:  ______________________
	Approve:
	Disapprove:
	Abstain:
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Abstract


In response to the many comments received on Clause 20 of P802.11p D1.0 this document presents a draft of changes to Clause 17 in place of the information that was contained in Clause 20.  Since so much of Clause 20 has been included in Clause 17 already by other task group amendments or has been relocated to an Annex or has been deleted it is reasonable to create changes and additions to the latest Clause 17 instead of maintaing a separate clause.  This document presents a draft of these changes and is provided for discussion during the TGp teleconferences.





Note, this draft of changes to Clause 17 include the results of Comment Resolutions already addressed by documents:  802.11-06/  0627r0, 0628r1, 0735r2, 0874r0, 0876r1, 0878r0, 1038r0, and the motions agreed to during the formal TGp sessions at the 802.11 WG meetings.
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