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Comments
	CID
	Commenter(E)
	Page
	Clause
	Comment
	Proposed Change

	9112
	Marshall, Bill
	258.22
	20.3.2
	duration variable is aSignalExtension
	change "duration of Signal Extension" to "duration of aSignalExtension us"


Proposed resolution:  Accept

	9178
	Stephens, Adrian
	321.41
	20.3.21.5
	This subclause ignores signal extension. It also ignores the use of PHY-TXEND as the timing reference for SIFS.
	Modify so that CCA.indicate and TXEND.confirm are simultaneous. Modify so that the signals occur a Signal Extension after the 4us boundary, when the Signal extension is present. Modify Figure 20-19 to show the signal extension.


Proposed resolution: counter (accept in principle)
Make the changes to 20.3.21.5  shown in 11-08/0981r1.
	9056
	Loc, Peter
	328.00
	20.3.23
	The start of the Signal Extension (if present) block as shown in Figure 20-20 PLCP transmit procedure for HT-mixed format PPDU with respect to the end of the C-PSDU encoding is incorrect. By definition (see 19.3.3.4.5), signal extension (6 us) time is added to the calculation of TXTIME (see 20.4.3) to give the convolutional decoder an extra 6 us to finish the decoding of the OFDM segment waveform and still meet the 10 us SIFS requirement of the ERP. For the transmitter, PHY-TXEND.confirm signal should be generated at the end of the last coded symbol of the PPDU + signal extension time (if appropriate), not after the transmission of the last symbol over the air plus a Signal Extension time (if present).
	In Figure 20-20 PLCP transmit procedure for HT-mixed format PPDU, move the Signal Extension (if present) block to immediately follow the C-PSDU Bit Padding IF needed block.


Proposed resolution:  Counter

There is an issue in that the timing of the Signal Extension state is not related to an event that is directly observable by the PLCP. The commenter is incorrect in wanting to move the signal extension to immediately follow the C-PSDU. The proposed change would disconnect the signal extension from the actual on-the-air activity by an implementation-related pipeline delay.
The following changes resolve the difficulty:

· Add a new primitive PMD_TXEND.confirm, which is related to on-the-air symbols

· Modify the PLCP transmit state machine diagram so that it generates a PMD_TXEND.request and waits for the confirm before starting the signal extension

· Modify the two PLCP transmit procedure figures to show that the signal extension is related to the PMD_TXEND.confirm primitive.
· Add an entry in Table 20-26 corresponding to this new primitive.
Make the change shown in document 11/08/0981r2.
	9057
	Loc, Peter
	329.00
	20.3.23
	The start of the Signal Extension (if present) block as shown in Figure 20-21 PLCP transmit procedure for HT-greenfield format PPDU with respect to the end of the C-PSDU encoding is incorrect. By definition (see 19.3.3.4.5), signal extension time is added to the calculation of TXTIME (see 20.4.3) to give the convolutional decoder an extra 6 us to finish the decoding of the OFDM segment waveform and still meet the 10 us SIFS requirement of the ERP. For the transmitter, PHY-TXEND.confirm signal should be generated at the end of the last coded symbol of the PPDU + signal extension time (if appropriate), not after the transmission of the last symbol over the air plus a Signal Extension time (if present).
	In Figure 20-21 PLCP transmit procedure for HT-greenfield format PPDU, move the Signal Extension (if present) block to immediately follow the C-PSDU Bit Padding IF needed block.

	9179
	Stephens, Adrian
	330.38
	20.3.23
	The PLCP transmit state machine doesn't relate to OTA timing.
	Add a box "wait to end of transmitted symbol" between decrement length box and "add signal extension"


Proposed resolution:  Counter.

See resolution of CID 9056.
	9058
	Loc, Peter
	332.00
	20.3.24
	The start of the Signal Extension (if present) block as shown in Figure 20-23 PLCP receive procedure for HT-mixed format PPDU with respect to the end of the C-PSDU decoding block is incorrect. PHY-RXEND.confirm signal is generated at the end of the last decoded symbol of the PPDU + signal extension time (if appropriate), not after the receiving of the last symbol over the air.
	In Figure 20-23 PLCP receive procedure for HT-mixed format PPDU, extend the C-PSDU block further to the right to slightly exceed the Data (Variable number of OFDM symbols) block of the PHY-PMD. Move the Signal Extension (if present) block to immediately follow the C-PSDU Bit Removing IF needed block. Also move the PHY.RXEND.ind and PHY.CCA.ind to follow the end of the Signal Extension block


Proposed resolution:  Counter.

Make changes as indicated in 11-08/0981r1 to figure 20-23, which comprise:

•
Extending the C-PSDU box and moving the bit removing box so that the bit removing box abuts the signal extension

•
Extending the PSDU box and moving the tail bits box so that the trailing edge of the tail bits trails the end of the C-PSDU 

•
Extending the MPDU box to slightly trail the PSDU box

•
Moving callouts as necessary

The PHY-RXEND.ind and PHY-CCA.ind primitives are already aligned at the end of the Signal Extension, so they do not need to be moved.
	9035
	Chaplin, Clint
	332.05
	20.3.24
	"While in the Signal Extension state, if the receiver detects a CS/CCA event, it issues an RXEND.indication (CarrierLost), leaves the Signal Extension state and enters the Detect SIG state." This seems to contradict the sentence in the following paragraph, "While in the Signal Extension state, if the receiver detects a CS/CCA event, it issues an RXEND.indication (NoError), leaves the Signal Extension state and enters the Detect SIG state." Is there supposed to be a difference between the two sentences? It's unclear to me if the two situations are distinct.
	Either point out thow the two situations are distinct, or if they are identical, make the two sentences match


Proposed resolution:  counter
Make changes as shown in 11-08/0981r1 flagged with this CID.   These delete one of the two cited occurances and make the other one handle both carrier lost and no error conditions.
	9059
	Loc, Peter
	333.00
	20.3.24
	The start of the Signal Extension (if present) block as shown in Figure 20-24 PLCP receive procedure for HT-greenfield format PPDU with respect to the end of the C-PSDU decoding block is incorrect. PHY-RXEND.confirm signal is generated at the end of the last decoded symbol of the PPDU + signal extension time (if appropriate), not after the receiving of the last symbol over the air.
	In Figure 20-23 PLCP receive procedure for HT-greenfield format PPDU, extend the C-PSDU block further to the right to slightly exceed the Data (Variable number of OFDM symbols) block of the PHY-PMD. Move the Signal Extension (if present) block to immediately follow the C-PSDU Bit Removing IF needed block. Also move the PHY.RXEND.ind and PHY.CCA.ind to follow the end of the Signal Extension block


Proposed resolution:  Counter.

Make changes as indicated in 11-08/0981r1 to figure 20-24, which comprise:

•
Extending the C-PSDU box and moving the bit removing box so that the bit removing box abuts the signal extension

•
Extending the PSDU box and moving the tail bits box so that the trailing edge of the tail bits trails the end of the C-PSDU 

•
Extending the MPDU box to slightly trail the PSDU box

•
Moving callouts as necessary

The PHY-RXEND.ind and PHY-CCA.ind primitives are already aligned at the end of the Signal Extension, so they do not need to be moved.
CID 9112
Change 20.3.2 as follows :
[…]
Transmissions of frames with TXVECTOR parameter NON_HT_MODULATION values of ERP-OFDM, OFDM, DSSS-OFDM and NON_HT_DUP_OFDM and transmissions of frames with TXVECTOR parameter FORMAT values of HT_MF and HT_GF are followed by a period of no transmission with a length of 6 μs called the Signal Extension, which is defined in 19.3.3.4.5. The purpose of this extension is to make the TXTIME calculation in 20.4.3 result in a transmission duration interval that includes an additional 6 μs. This ensures that the NAV value of Clause 18 STAs is set correctly.

Transmissions of frames with TX_VECTOR parameter NO_SIG_EXTN set to FALSE are followed by a period of no transmission for a duration of aSignalExtension μs,(#9112) see to 9.2.10a.

A Signal Extension shall be present in a transmitted PPDU, based on the parameters of the TXVECTOR, when the NO_SIG_EXTN parameter is set to FALSE and either of the following is TRUE:

— the FORMAT parameter is set to HT_MF, or HT_GF

— the FORMAT parameter is set to NON_HT and the NON_HT_MODULATION parameter is set to one of ERP-OFDM, DSSS-OFDM and NON_HT_DUPOFDM.

A Signal Extension shall be assumed to be present (for the purpose of timing of PHY-RXEND.indication and PHY-CCA.indication primitives, as described below and in 20.3.24) in a received PPDU when either of the following is true, based on the determined parameter values of the RXVECTOR:

— The FORMAT parameter is HT_MF, or HT_GF

— The FORMAT parameter is NON_HT and the NON_HT_MODULATION parameter is set to one of ERP-OFDM, DSSS-OFDM and NON_HT_DUPOFDM.

A PPDU containing a Signal Extension is called a signal extended PPDU. When transmitting a signal extended PPDU, the PHY-TXEND.indication primitive shall be emitted a period of aSignalExtension μs after the end of the last symbol of the PPDU. When receiving a signal extended PPDU, the PHY-RXEND.indication primitive shall be emitted a period of aSignalExtension μs after the end of the last symbol of the PPDU.
CID 9178

20.3.21.5 Packet alignment (#9178)
If no signal extension is required (see 20.3.2), the receiver shall emit a PHY-CCA.indication(idle) primitive (see 12.3.5.10) at the 4μs boundary following the reception of the last symbol of the packet. If a signal extension is required, the receiver shall emit a PHY-CCA.indication(idle) primitive a duration of aSignalExtension μs after the 4μs boundary following the reception of the last symbol of the packet. This is illustrated for the case of an HT-greenfield format packet using short GI in Figure 20-19.

If no signal extension is required the transmitter shall emit a PHY-TXEND.confirm primitive (see 12.3.5.7) at the 4μs boundary following the trailing boundary of the last symbol of the packet on the air.  If a signal extension is required the transmitter shall emit a PHY-TXEND.confirm primitive (see 12.3.5.7) a duration of aSignalExtension μs after the 4μs boundary following the trailing boundary of the last symbol of the packet on the air. This is illustrated in Figure 20-19.
Replace figure 20-19 with the following.  The changes comprise addition of the signal extension box after the 4us boundary, and moving the TXEND.confirm and CCA.indicate to the end of this box.
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CID 9056 

· PLCP transmit procedure

Replace figure 20-20 with the following.  The changes comprise:
· Moving the PMD_TXEND to align with the end of the padding and adding “.request”

· Replacing a dotted line with a PMD_TXEND.indication

· Moving the PHY PMD details down to make space and making the lines join.
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	· PLCP transmit procedure (HT-mixed (#5400) format PPDU)(# 3200,#2754)


Replace figure 20-21 with the following.  The changes comprise 

· Moving the PMD_TXEND to align with the end of the padding and adding “.request”

· Replacing a dotted line with a PMD_TXEND.indication

· Moving the PHY PMD details down to make space and making the lines join.
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	· PLCP transmit procedure (HT-greenfield (#5400) format PPDU)(#3201,#2754)


Replace figure 20-22 with the following.  The changes comprise:
· Moving and shrinking some parts to make room

· Addition of a Wait TX_END state,  length = 0 label on the input

· Change to the labels on the output of this state now dependent on PMD_TXEND.indication

	
[image: image4.emf]PHY-TXSTART.request

(TXVECTOR)

Initialize

PMD_TXPWRLVL.request

PMD_RATE.request

PMD_TX_PARAMETERS.request

PMD_EXPANSIONS_MAT.request

TX L-Preamble

PMD_TXSTART.request

TX Training Symbols

TX L-SIG in BPSK rate 1/2 

TX HT-Preamble

Change Modulation to  

QBPSK, 

TX HT-SIG

TX HT Training 

Symbols

TX GF HT-Preamble

Tx HT Training Part I

TX HT-SIG in 

QBPSK rate 1/2

TX HT Training

TX PLCP Data

Change coding rate 

and modulation type 

TX encoded 16 bit 

service field

SETUP MPDU TX

PHY-TXSTART.confirm

Set length count

TX PSDU OCTET

Get octet from MAC 

and encoding

PHY-data.confirm

TAIL APPEND

Tails bits are appended

BIT PADDING

Tails bits are appended

TX SYMBOL

Set symbol bit count

PMD_DATA.request

Decrement Bit

Decrement bit count 

by bits per symbol

Decrement Length

Decrement Length 

count

Switch RX state

A

A

FORMAT=HT_GF

FORMAT=HT_MF OR

FORMAT=NON_HT

Length =1  Length >1 

Bit Count=0

Length >0 

At any stage in the 

above flow diagram, if 

a PHY-

TXEND.request is 

received

FORMAT=

NON_HT

Refer to 

clause 17 or 

19

FORMAT=

HT_MF

NOTE—This state machine 

does not describe the operation 

of optional features, such as 

LDPC or STBC.

PHY-DATA.

request(DATA)

PHY-DATA.

request(DATA)

Add Signal Extension

Wait for duration of 

signal extension

no signal 

extension and 

PMD_TXEND

.indication

signal extension and 

PMD_TXEND.indication

Bit Count > 0

Wait TX_END

PMD_TXEND.request

Length = 0 



	· PLCP transmit state machine(#507, 5073)


CID 9035
· PLCP receive procedure

Change 20.3.24 as follows:  (ignore Error reference source not found flags!)
[…]

Following training and signal fields, the coded PSDU (C-PSDU) (which comprises the coded PLCP SER​VICE field and scrambled and coded PSDU)(#2770) shall be received. If signal loss occurs during reception prior to completion of the PSDU reception, the error condition PHY-RXEND.indication(CarrierLost) shall be reported to the MAC. After waiting for the intended end of the PSDU, if no signal extension is present (as defined in 20.3.2 (Error! Reference source not found.))(#8088), the PHY shall set PHY-CCA.indication(IDLE) and return to RX IDLE state. Otherwise, the receiver waits for the duration of the signal extension before returning to the RX IDLE state. A PHY-RXEND.indication(CarrierLost) primitive shall be issued on entry to the RX IDLE state. (#9035)
The received PSDU bits are assembled into octets, decoded, and presented to the MAC using a series of PHY-DATA.indication(DATA) primitive exchanges. The number of PSDU octets is indicted in the HT Length(# 1588) field of the HT-SIG. The PHY shall proceed with PSDU reception. After the reception of the final bit of the last PSDU octet, and possible tail and padding bits,(#2771) the receiver shall be returned to the RX IDLE state, if no signal extension is present (as defined in 20.3.2 (Error! Reference source not found.))(#8088), as shown in Figure 20-25 (Error! Reference source not found.). Other​wise, the receiver waits for the duration of the signal extension before returning to the RX IDLE state.(#8088) A PHY-RXEND.indication(NoError) primitive shall be issued on entry to the RX IDLE state. 
While in the Signal Extension state, if the receiver detects a CS/CCA event, it issues an RXEND.indication (with the RXERROR parameter set to NoError or CarrierLost, depending on whether a carrier lost event occurred during the reception of the PPDU) (#9035), leaves the Signal Extension state and enters the Detect SIG state.  This occurs when signal-extended PPDUs are transmitted separated by a RIFS.(#8088)

If the binary convolutional code is used, any data received after the indicated data length are considered pad bits (to fill out an OFDM symbol) and should be discarded.
CID 9058

Replace figure 20-23 with the following.  The changes comprise:

· Extending the C-PSDU box and moving the bit removing box so that the bit removing box abuts the signal extension

· Extending the PSDU box and moving the tail bits box so that the trailing edge of the tail bits trails the end of the C-PSDU 

· Extending the MPDU box to slightly trail the PSDU box

· Moving callouts as necessary
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	· PLCP receive procedure for HT-mixed (#5400) format PLCP format (#5481)


CID 9059

Replace figure 20-24 with the following.  The changes comprise:
· Extending the C-PSDU box and moving the bit removing box so that the bit removing box abuts the signal extension

· Extending the PSDU box and moving the tail bits box so that the trailing edge of the tail bits trails the end of the C-PSDU 

· Extending the MPDU box to slightly trail the PSDU box

· Moving callouts as necessary
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	· PLCP receive procedure for HT-greenfield (#5400) format PLCP


CID 9056 
Insert 20.5.5.6 and its subclauses after 20.5.5 and renumber subsequent subclauses as appropriate:
20.5.5.6 PMD_TXEND.confirm

20.5.5.6.1 Function

This primitive, generated by the PMD entity indicates the end of PPDU transmission by the PMD layer. It is generated at the 4us boundary following the trailing boundary of the last symbol transmitted.

20.5.5.6.2 Semantics of the service primitive

This primitive has no parameters.

20.5.5.6.3 When generated

This primitive shall be generated by the PMD entity at the 4us boundary following the trailing boundary of the last symbol transmitted.

20.5.5.6.4 Effect of receipt

The PLCP sublayer determines that transmission of the last symbol of the PPDU is complete, which is used as a timing reference in the PLCP state machines.  See 20.3.23.
Change Table 20-26 as follows:

	· PMD_SAP sublayer-to-sublayer service primitives(#2754, 11-07/554r2)

	Primitive
	Request
	Indicate
	Confirm
	Response

	PMD_TXSTART
	X
	—
	—
	—

	PMD_TXEND
	X
	—
	X
	—

	PMD_TXPWRLVL 
	X
	—
	—
	—

	PMD_TX_PARAMETERS
	X
	—
	—
	—

	PMD_RSSI
	—
	X
	—
	—

	PMD_RCPI 
	—
	X
	—
	—

	PMD_CHAN_MAT
	—
	X
	—
	—

	PMD_FORMAT 
	—
	X
	—
	—

	PMD_CBW_OFFSET
	—
	X
	—
	—





Abstract


This submission proposes a resolution to the comments in the LB134 “PHY Signal Extension” comment group.





The changes proposed in this document are based on 802.11n D6.01





R1 – updated during F2F PHY ad-hoc.


R2 – added update to table 20-26.
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