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CID 2449 (C), 3423 (A)
TGn Editor: Insert, within the heading of subclause “9.10.7.1 Introduction to HT-immediate BlockAck extensions” the phrase “(Informative)” on page 81, near line 24 of TGn D1.01.
CID 1264 (A), 1269 (A), 6777 (A), 1272 (A), 6778 (C), 11973 (A), 1274 (A), 1273 (A), 1275 (A), 1276 (A), 1278 (A), 3831 (A), 1279 (A), 6779 (C), 1280 (A), 1288 (A)
TGn Editor: Change the changes to the fourth paragraph of subclause “7.3.1.14 BlockAck Parameter Set field” on page 35 near line 56 of TGn D1.01 so that the new set of changes to the fourth paragraph read as follows:
The Buffer Size subfield indicates the number of buffers of size 2304 octets available for this particular TID.19 Each buffer is capable of holding a maximum of MSDU or A-MSDU size supported by the STA.

TGn Editor: Insert, before the subclause heading “7.3.2 Information Elements” on page 36, at line 1 of TGn D1.01,  the following editor instruction and text:

Change footnote 19 as follows:

19 For buffer size, the recipient of data advertises a scalar number that is the number of maximum-size fragment buffers available for the BlockAck agreement that is being negotiated. Every buffered MPDU that is associated with this BlockAck agreement will consume one of these buffers regardless of whether the frame contains a whole MSDU or a fragment of an MSDU. For example, ten maximum-sized unfragemented MSDUs will consume the same amount of buffer space at the recipient as ten smaller fragments of a single maximum-sized MSDU.

TGn Editor: Modify the modifications to the first paragraph of 9.10.2 “Setup and modification of the Block Ack parameters”, on page 81, near line 8, of TGn D1.01, by changing the sentence within that paragraph which begins “When the QSTA accepts, it indicates the type of Block Ack”, and adding an additional sentence to immediately follow the cited one, as follows:

When the QSTA accepts, it indicates the type of Block Ack and the number of buffers that it shall allocate for the support of this Block Ack agreement within the ADDBA response frame. Concurrent Block Ack agreements may be accepted by a single QSTA with the same or different peers, and each Block Ack agreement may have a different buffer allocation.
TGn Editor: Insert, on page 81, near line 9, of TGn D1.01, before the text “Insert the following new subclause: 9.10.6 Use of compressed bitmap” the following new editor instruction and text:

Insert, within subclause “9.10.3 Data and acknowledgement transfer”, after the paragraph which begins with “The BlockAck frame contains acknowledgements” and preceding the paragraph which begins with “A typical BlockAck frame exchange sequence” the following text as a new paragraph:

The starting sequence number of the BlockAck frame shall contain the starting sequence number value from the BlockAckReq frame to which it is a response.

TGn Editor: Change the last sentence of the last paragraph of subclause “9.10.7.2 BlockAck extension architecture” on page 82 near line 49 of TGn D1.01 as follows:
Each received MPDU is analyzed by the scoreboard context control, as well as by the Rx reordering buffer control.

TGn Editor: Insert the following paragraph as the new last paragraph of subclause “9.10.7.2 BlockAck extension architecture” which begins on page 81 of TGn D1.01.
Each HT-immediate BlockAck agreement is uniquely identified by a tuple of address1, address2 and TID from the ADDBA response frame that successfully established the HT-immediate BlockAck agreement. The STA that corresponds to address1 of the ADDBA response frame is the originator. The STA that corresponds to address2 of the ADDBA response frame is the recipient. Data MPDUs which contain the same values for address1, address2 and TID as a successful ADDBA response frame are related with the HT-immediate BlockAck agreement which was established by the successful receipt of that ADDBA response frame provided that the HT-immediate BlockAck agreement is still active.

TGn Editor: Change each occurrence of “Winstart” to “Winstart_O” within subclause “9.10.7.2 BlockAck extension architecture” which begins on page 81 of TGn D1.01.
TGn Editor: Change each occurrence of “Winsize” to “Winsize_O” within subclause “9.10.7.2 BlockAck extension architecture” which begins on page 81 of TGn D1.01.
TGn Editor: Change the text beginning with “For HT-immediate BlockAck agreements, the recipient” which occurs within subclause “9.10.7.2 BlockAck extension architecture” which begins on page 81 of TGn D1.01 as follows:

For each HT-immediate BlockAck agreement, the recipient chooses either full state or partial state operation (this is known only to the recipient). A STA may use full state operation for some agreements and partial state operation for other agreements simultaneously. The Scoreboard Context Control stores an acknowledgement bitmap plus the current context of the bitmap per established HT-immediate BlockAck agreement under full state operation or the current context of the acknowledgement bitmap under partial state operation. This entity provides the bitmap and starting sequence number (SSN) to be sent in BlockAck responses to the Originator. 

TGn Editor: Delete the text of subclause “9.10.7.3 Scoreboard context control in full state” which begins on page 82 of TGn D1.01 but leave the header.

TGn Editor: Change the text of subclause “9.10.7.3 Scoreboard context control in full state” and its header which begins on page 82 of TGn D1.01 as follows:
9.10.7.3 Scoreboard context control during full state operation
For each HT-immediate BlockAck agreement that uses full state operation, a recipient STA shall maintain a block acknowledgement record as defined in 9.10.3. This record includes a bitmap, indexed by sequence number, a starting sequence number WinStart_R representing the lowest SN position in the bitmap, a variable WinEnd_R and the maximum Transmission Window size, WinSize_R, which is set to the value of the Buffer Size subfield of the associated ADDBA Response frame which established the BlockAck agreement. WinEnd_R is defined as the highest SN in the current Transmission Window. A STA implementing full state operation for an HT-immediate BlockAck agreement shall maintain the block acknowledgement record for that agreement according to the following rules:
At HT-immediate BlockAck agreement establishment:
WinStart_R = SSN from the ADDBA response which established the HT-immediate BlockAck agreement

WinEnd_R = WinStart_R + WinSize_R -1.

For each received data MPDU that is related with a specific full-state operation HT-immediate BlockAck agreement, the block acknowledgement record for that agreement is modified as follows, where SN is the sequence number of the received data MPDU:
· If WinStart_R <= SN  <= WinEnd_R
· set to one the bit in position SN within the bitmap

· If WinEnd_R < SN < WinStart_R + 2^11
· reset to zero bits corresponding to MPDUs with sequence numbers from WinEnd_R+1 to SN - 1
· set WinStart_R = SN - WinSize_R + 1
· set WinEnd_R = SN
· set to one, the bit at position SN in the bitmap

· If WinStart_R + 2^11 <= SN < WinStart_R

· Make no changes to the record

Note that a later-arriving data MPDU may validly contain a SN that is lower than an earlier-arriving one. This can happen because the transmitter may choose to send data MPDUs in a non-sequential SN order or because a previous data MPDU transmission with lower SN is not successful and is being retransmitted.
For each received Block Ack Request frame that is related with a specific full-state operation HT-immediate BlockAck agreement, the block acknowledgement record for that agreement is modified as follows, where SSN is the starting sequence number of the received Block Ack Request frame:

· If WinStart_R <= SSN <= WinEnd_R
· set WinStart_R = SSN

· reset to zero bits corresponding to MPDUs with sequence numbers from WinEnd_R + 1 through WinStart_R + WinSize_R – 1 inclusive
· set WinEnd_R = WinStart_R + WinSize – 1.

· If WinEnd_R < SSN < WinStart_R + 2^11
· set WinStart_R = SSN
· set WinEnd_R = WinStart_R + WinSize_R
· reset to zero bits corresponding to MPDU with sequence numbers from WinStart_R to Win_End_R
· If WinStart_R + 2^11 <= SSN < WinStart_R

· Make no changes to the record

Comparisons in the above equations are circular modulo 2^12.
TGn Editor: Delete the text of subclause “9.10.7.4 Scoreboard context control in partial state” which begins on page 83 of TGn D1.01 but leave the header.

TGn Editor: Change the header of subclause “9.10.7.4 Scoreboard context control in partial state” which begins on page 83 of TGn D1.01 as follows:

9.10.7.4 Scoreboard context control during partial state operation
TGn Editor: Insert into subclause “9.10.7.4 Scoreboard context control in partial state” which begins on page 83 of TGn D1.01 the following text:

For an HT-immediate BlockAck agreement that uses partial state operation, a recipient STA shall maintain a temporary block acknowledgement record as defined in 9.10.3. This temporary record includes a bitmap, indexed by sequence number, a starting sequence number WinStart_R (the lowest SN represented in the bitmap), a variable WinEnd_R (the highest SN in the bitmap), the originator address, TID and the maximum Transmission Window size, WinSize_R, which is set to the value of the Buffer Size subfield of the associated ADDBA Response frame which established the BlockAck agreement. During partial state operation of scoreboard context control the recipient retains the current record for an HT-immediate BlockAck agreement at least as long as it receives data from the same originator. If a frame for an HT-immediate BlockAck agreement from a different originator is received, then the temporary record may be discarded if the resources that its existence requires are needed to store the temporary record corresponding to the newly arriving frame. Memory management is made easier if all Block Ack agreements use the same Buffer Size because the memory allocated for one Block Ack agreement that uses partial state operation might be re-used for a different Block Ack agreement at a later time, however, there are no restrictions on the Buffer Size allocation for different Block Ack agreements.
A STA implementing partial state operation for an HT-immediate BlockAck agreement shall maintain the temporary block acknowledgement record for that agreement according to the following rules:
During partial state operation, WinStart_R is determined by the SN of received data MPDUs and by the SSN of received Block Ack Request frames as described below. 

For each received data MPDU that is related with a specific partial-state operation HT-immediate BlockAck agreement, when no temporary record for the agreement related with the received data MPDU exists at the time of receipt of the data MPDU, a temporary block acknowledgement record is created as follows, where SN is the sequence number of the received data MPDU:
· WinEnd_R = SN from the received data MPDU.

· WinStart_R = WinEnd_R - WinSize_R + 1.
· Create a bitmap of size WinSize_R, with the first bit corresponding to sequence number WinStart_R and the last bit corresponding to sequence number WinEnd_R, setting all bits in the bitmap to “0”

· Set to one the bit in the position in the bitmap which corresponds to SN.

For each received data MPDU that is related with a specific partial-state operation HT-immediate BlockAck agreement, when a temporary record for the agreement related with the received data MPDU exists at the time of receipt of the data MPDU, the temporary block acknowledgement record for that agreement is modified in the same manner as the acknowledgement record for a full-state agreement described in subclause 9.10.7.3 Scoreboard context control during full-state operation.

For each received Block Ack Request frame that is related with a specific partial-state operation HT-immediate BlockAck agreement, when no temporary record for the agreement related with the received frame exists at the time of receipt of the frame, a temporary block acknowledgement record is created as follows, where SSN is the starting sequence number of the received Block Ack Request frame:

· WinStart_R = SSN from the received Block Ack Request frame

· WinEnd_R = WinStart_R + WinSize_R -1.
· Create a bitmap of size WinSize_R, setting all bits in the bitmap to “0”

For each received Block Ack Request frame that is related with a specific partial-state operation HT-immediate BlockAck agreement, when a temporary record for the agreement related with the received frame exists at the time of receipt of the frame, the temporary block acknowledgement record for that agreement is modified in the same manner as the acknowledgement record for a full-state agreement described in subclause 9.10.7.3 Scoreboard context control during full-state operation.
Comparisons in the above equations are circular modulo 2^12.

TGn Editor: Change, on page 83, near line 43, the title of subclause “9.10.7.5 Scoreboard context control of BlockAck” of TGn D1.01 to “9.10.7.5 Generation and transmission of BlockAckReq during partial-state operation and full-state operation”
TGn Editor: Delete, on page 83, near line 46, the sentence: “Insert the following new subclause” and delete the subclause header “9.10.7.6 Scoreboard context control of BlockAckReq” of TGn D1.01, adjusting the subsequent heading numbering as appropriate.
TGn Editor: Change, on page 83, near line 43, subclause “9.10.7.5 Scoreboard context control of BlockAck” now renamed to “9.10.7.5 Generation and transmission of BlockAckReq during partial-state operation and full-state operation” of TGn D1.01, the text as follows:
A 12-bit unsigned integer representation of WinStart_R is used as Starting Sequence Number of the Block Ack Starting Sequence Control field of the BlockAck frame when it is necessary to transmit a BlockAck as a response to an A-MPDU containing one or more QoS Data MPDUs with Ack-Policy = Normal ACK. 
TGn Editor: Insert, on page 83, near line 45, subclause “9.10.7.5 Scoreboard context control of BlockAck” now renamed to “9.10.7.5 Generation and transmission of BlockAckReq during partial-state operation and full-state operation” of TGn D1.01, after the existing text of this subclause, the following text:
When responding with a BlockAck frame to a received Block Ack Request frame during either full-state operation or partial state operation, any adjustment to the value of WinStart_R according to the procedures defined within 9.10.7.3 Scoreboard context control in full state and 9.10.7.4 Scoreboard context control in partial state shall be performed before the generation and transmission of the response BlockAck frame. The Starting Sequence Number of the Block Ack Starting Sequence Control field of the BlockAck frame shall be set to the Starting Sequence Number of the received Block Ack Request frame. Within the Block Ack frame, the reported status of MPDUs with sequence numbers greater than or equal to the adjusted value of WinStart_R shall be copied from the recipient’s bitmap record of status of MPDUs for both full-state operation and partial-state operation.
When responding with a BlockAck frame to a received Block Ack Request frame during full-state operation, if the adjusted value of WinStart_R is greater than the value of the SSN of the Block Ack Request frame, then within the bitmap of the Block Ack frame, the status of MPDUs with sequence numbers that are less than the adjusted value of WinStart_R (using a circular modulo 2^12 comparison) shall be reported as successfully received (i.e. the corresponding bit in the bitmap shall be set to 1).
When responding with a BlockAck frame to a received Block Ack Request frame during partial-state operation, if the adjusted value of WinStart_R is greater than the value of the SSN of the Block Ack Request frame, then within the bitmap of the Block Ack frame, the status of MPDUs with sequence numbers that are less than the adjusted value of WinStart_R (using a circular modulo 2^12 comparison) shall be reported as unsuccessfully received (i.e. the corresponding bit in the bitmap shall be set to 0).

When responding with a BlockAck frame to a received A-MPDU with ACK Policy set to Normal Ack (i.e. implicit Block Ack request) during either full-state operation or partial-state operation, the Starting Sequence Number of the Block Ack Starting Sequence Control field of the BlockAck frame shall be set to a 12-bit unsigned integer representation of the value of WinStart_R. The status of MPDUs with sequence numbers that are less than the value of WinStart_R (using a circular modulo 2^12 comparison) are not reported in the BlockAck frame. The values in the recipient’s bitmap record of status of MPDUs beginning with the MPDU with sequence number equal to WinStart_R shall be used to generate the entire bitmap of the BlockAck frame.
TGn Editor: Delete, on page 83, near line 60, of TGn D1.01, the text “WinStart is set to the SSN from BlockAckReq.”
TGn Editor: Change, on page 83, near line 57, of TGn D1.01, the occurrence of “WinStart” to “WinStart_R” within the sentence that begins “The status of MPDUs that are lower than WinStart shall”.
TGn Editor: Delete, on page 84, near line 3, the contents of subclause “9.10.7.7. Rx reordering buffer control” of TGn D1.01.
TGn Editor: Insert, on page 84, near line 3, the following text to become the new contents of subclause “9.10.7.7. Rx reordering buffer control” of TGn D1.01, as shown:
The following behavior applies to STA which use either partial state operation or full state operation for an HT-immediate BlockAck agreement.
An RX reordering buffer shall be maintained for each HT-immediate BlockAck agreement. Each RX reordering buffer includes a record comprising:

1. buffered MSDUs which have been received, but not yet indicated through the MA-UNITDATA.indication primitive

2. a WinStart_B parameter, indicating the SN of the next-in-sequence expected-but-not-yet-received MSDU

3. a WinEnd_B parameter, indicating the highest SN expected to be received in the current reception window

4. a WinSize_B parameter, indicating the size of the reception window

WinStart_B is initialized to the SSN value of the ADDBA response frame which established the HT-immediate BlockAck agreement.

WinEnd_B is initialized to WinStart_B + WinSize_B – 1, where WinSize_B is set to the value of the Buffer Size subfield of the associated ADDBA Response frame which established the BlockAck agreement.

For each received data MPDU that is related with a specific HT-immediate BlockAck agreement, the RX reordering buffer record is modified as follows, where SN is the sequence number of the received MPDU:
· If WinStart_B <= SN <= WinEnd_B
· Store the received MPDU in the buffer

· use the MA-UNITDATA.indication primitive to indicate MSDUs stored in the buffer in order of increasing sequence number starting with SN=WinStart_B sequentially until there is an incomplete MSDU in the buffer or until there is no buffered MSDU for the next sequential sequence number, whichever comes first.
· Set WinStart_B to the SN of the last indicated MSDU plus one
· Set WinEnd_B = WinStart_B + WinSize – 1
· If WinEnd_B < SN < WinStart_B + 2^11
· Store the received MPDU in the buffer

· set WinEnd_B = SN
· set WinStart_B = WinEnd_B – WinSize_B + 1
· Any complete MSDUs stored in the buffer with sequence numbers that are lower than the new value of WinStart_B shall be indicated using the MA-UNITDATA.indication primitive in order of increasing sequence number. Gaps may exist in the sequence numbers of the indicated MSDUs.
· Incomplete MSDUs stored in the buffer with sequence numbers that are lower than the new value of WinStart_B shall be deleted from the buffer

· Then use the MA-UNITDATA.indication primitive to indicate MSDUs stored in the buffer in order of increasing sequence number starting with SN=WinStart_B sequentially until there is an incomplete MSDU in the buffer or until there is no buffered MSDU for the next sequential sequence number, whichever comes first.
· Set WinStart_B to the SN of the last indicated MSDU plus one

· Set WinEnd_B = WinStart_B + WinSize – 1

· If WinStart_B + 2^11 <= SN < WinStart_B
· Discard the MPDU, do not store the MPDU in the buffer, do not indicate an MSDU using the MA-UNITDATA.indication primitive
For each received Block Ack Request frame that is related with a specific HT-immediate BlockAck agreement, the RX reordering buffer record is modified as follows, where SSN is the starting sequence number of the received Block Ack Request frame:

· If WinStart_B < SSN < WinStart_B + 2^11
· set WinStart_B = SSN

· set WinEnd_B = WinStart_B + WinSize_B - 1

· Any complete MSDUs stored in the buffer with sequence numbers that are lower than the new value of WinStart_B shall be indicated using the MA-UNITDATA.indication primitive in order of increasing sequence number. Gaps may exist in the sequence numbers of the indicated MSDUs.

· Incomplete MSDUs stored in the buffer with sequence numbers that are lower than the new value of WinStart_B shall be deleted from the buffer

· Then use the MA-UNITDATA.indication primitive to indicate MSDUs stored in the buffer in order of increasing sequence number starting with SN=WinStart_B sequentially until there is an incomplete MSDU in the buffer or until there is no buffered MSDU for the next sequential sequence number, whichever comes first.

· Set WinStart_B to the SN of the last indicated MSDU plus one

· Set WinEnd_B = WinStart_B + WinSize – 1

· If WinStart_B + 2^11 <= SSN < WinStart_B
· Do not make any changes to the RX reordering buffer record

Any MSDU which has been indicated using the MA-UNITDATA.indication primitive shall be deleted from the RX reordering buffer.

The recipient shall always indicate MSDUs to its MAC Client in order of increasing sequence number.

Comparisons in the above equations are circular modulo 2^12.

TGn Editor: Change on page 84, near line 26, subclause “9.10.7.8 Originator’s behavior” of TGn D1.01, the phrase “makes it through” to “is received without error.”
TGn Editor: Change on page 84, near line 31, subclause “9.10.7.8 Originator’s behavior” of TGn D1.01, the phrase “solicit immediate” to “solicit an immediate”
TGn Editor: Change on page 84, near line 37, subclause “9.10.7.8 Originator’s behavior” of TGn D1.01, the phrase “is to shift” to “in this case, is to shift”
TGn Editor: Insert on page 84, near line 41, subclause “9.10.7.8 Originator’s behavior” of TGn D1.01, at the end of the subclause, the following text as two new paragraphs:
The originator may transmit any MPDU within the current transmission window in any order. However, except for retransmissions, the originator should attempt to maintain a sequentially increasing SN order of MPDUs for transmission. The originator may transmit an MPDU with an SN that is beyond the current transmission window (SN > WinEnd_O), in which case the orginator’s transmission window (and the recipient’s window) will be moved forward. The originator should not transmit MPDUs which are “lower” than (SN < WinStart_O) the current transmission window.

Comparisons in the above paragraph are circular modulo 2^12.

TGn Editor: Change on page 84, near line 53, subclause “9.10.7.9 Maintaining the BlockAck state at the originator” of TGn D1.01, the sentence that begins with “Not update the status of MPDUs with sequence numbers” as follows:

Not update the status of MPDUs with sequence numbers between WinStart_O and SSN of the received BlockAck. Note that it is possible for the SSN of the received BlockAck to be greater than WinStart_O because of the failed reception of a non-zero number of MPDUs beginning with the MPDU with sequence number equal to WinStart_O at a recipient STA which is using partial state operation.
TGn Editor: Change on page 84, near line 62, the contents and header of subclause “9.10.7.10 Originator’s spport of recipient’s partial state” as follows:
9.10.7.10 Originator’s support of partial state recipient STAs
Any recipient STA may choose to employ either full state operation or partial state operation for each individual Block Ack agreement. A transmitting STA is always unaware of the recipient STA’s choice of full state or partial state operation. In order to maximize the throughput when communicating with STAs that have chosen to employ partial state operation, the originator shall solicit a BlockAck as the last activity addressed to each recipient in the current TXOP if frames related with an HT-immediate BlockAck agreement were transmitted to that recipient during the current TXOP.
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This document includes proposed text for modification of the TGn 1.01 draft. The text is intended to provide a resolution for CID 1264, 2449, 3423, 1269, 6777, 1272, 6778, 11973, 1274, 1273, 1275, 1276, 1278, 3831, 1279, 6779, 1280, 1288 from LB84. CID 1264 raises questions regarding the equivalence and maintainence of the Winstart variable within the RX reordering buffer function and the Winstart variable within the block ack bitmap function, generally discussed within subclauses 9.10.7.
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