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3. Definitions

Insert the following new definitions:

3.xx Reliable multicast and broadcast service: a service in which an AP can transmit multicast/broadcast frames to the non-AP STAs with improved  link reliability. 
· Abbreviations and acronyms 
Insert the following new acronyms:

RMBS
Reliable Multicast and Broadcast Service
7. Frame formats
7.2 Format of individual frame types

7.2.1 Control frames
7.2.1.7 BlockAckReq frame format
7.2.1.7.1 Overview of the BlockAckReq frame format
Replace Figure 7-12 with the following figure:

EDITORIAL NOTE—The changes comprise the addition of “BAR Receiver Information” field.
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Replace Figure 7-13 with the following figure:

EDITORIAL NOTE—The changes comprise the addition of RMBS field from the reserved field in P802.11n_D7.0.

[image: image3]
Insert the following text after Table 7-6i in 7.2.1.7.1
The values of the RMBS fields determine whether the BlockAckReq frame is for reliable multicast/broadcast service and contains the RMBS receiver information. When the value of RMBS field is 1, the BlockAckReq frame shall be for reliable multicast/broadcast service and shall contain the BAR Receiver Information field. Otherwise, the BlockAckReq frame shall be a normal BlockAckReq for unicast and shall not contain the BAR Receiver Information field.
Insert the following text and Figure 13a at the end of 7.2.1.7.1

[image: image10.bmp]
The BAR Receiver Information field comprises the BAR Receiver Bitmap Control subfield and the BAR Receiver Partial Bitmap subfield, as shown in Figure 7-13a, to indicate a list of BlockAck-requested recipients from which the BlockAck is requested. The BAR Receiver Bitmap Control subfield is a single octet. Seven bits of the field (bits 1-7) form the bitmap offset. One bit (bit 0) is reserved. The length of BAR Receiver Partial Bitmap varies and is a multiple of octets. The Bitmap Offset subfield value has the station’s AID divided by 16. If its value is N, the stations with AID less than 16 x N are not included in the list of the BlockAck-requested recipients. Each bit in the partial bitmap field corresponds to a specific station. Bit number i (
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 in the bitmap subfield where the low-order bit of each octet is bit number 0 and the high order bit is bit number 7, corresponds to the station with an AID of 16 x N + i. If bit i in the bitmap field is set to 1, then the station with AID 16 x N + i is in the list of the reply-requested stations that are requested to respond to this BlockAckReq, where N is the bitmap offset field value. If the length of BAR Partial Bitmap field is L octets, stations with AID greater than or equal to 16 x N + 8 x L are not in the list of BlockAck-requested recipients. 
7.2.1.8 Block Ack (BlockAck) frame format

7.2.1.8.1 Overview of the BlockAck frame format

Replace Figure 7-15 with the following figure:

EDITORIAL NOTE—The changes comprise the addition of “BA Address” field.
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Replace Figure 7-16 with the following figure:

EDITORIAL NOTE—the changes comprise adding RMBS field from the former reserved field.
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Insert the following text after the note of Table 7-6k ending “… unless specific exclusions are called out.” And before the ninth paragraph starting “The meaning of the TID_INFO subfield…”

The value of the RMBS field determines whether the BlockAck frame is for reliable multicast/broadcast service. When the value of RMBS Receivers field is 1, the BlockAck frame shall be for reliable multicast/broadcast service and shall contain the BA Address field. Otherwise, the BlockAck frame shall not be for reliable multicast/broadcast service and shall not contain the BA Address field.
Insert the following text at the end of 7.2.1.8.1:
The BA Address field of the BlockAck frame contains the group address for which this BlockAck frame acknowledges, and is set to the value of TA field in the previously received BlockAckReq frame to which this BlockAck responds.
9. MAC sublayer functional description
9.10 Block Acknowledgment (Block Ack)

Insert the following subclauses (9.10.10 and 9.10.11) after 9.10.9:
9.10.10 RMBS-immediate Block Ack extensions

The subclause 9.10.10 define a RMBS extension to the Block Ack feature (defined in 9.10.1 to

9.10.9) to support operation on immediate Block Ack agreements established between RMBS APs and RMBS STAs for reliable multicast/broadcast service.

The RMBS AP transmits a BlockAckReq to the RMBS recipients. The BAR Receiver Information field of the BlockAckReq contains the BAR Receiver Bitmap Control subfield and the BAR Receiver Partial Bitmap subfield to indicate a list of BlockAck-requested recipients from which the BlockAck is requested. Each recipient in the list of BlockAck-requested recipients shall responds with a BlockAck. The recipients shall send their BlockAck frames in the same order as they are specified in the BAR Receiver Partial Bitmap subfield. A recipient sends the BlockAck to acknowledge its receiving status of the block of multicast/broadcast frames requested by the BlockAckReq frame. Receive buffer operation, selection of BlockAck and BlockAckReq variants, the BlockAck generation shall follow the rules in 9.10.4, 9.10.6, 9.10.7.  The recipient that is not included in the BlockAck-requested recipient list of the BlockAckReq shall not respond to this BlockAckReq.
A typical BlockAck frame exchange sequence using the RMBS immediate Block Ack extension for a single TID is shown in Figure 9-xxx.

BlockAckReq or BlockAck frames may be lost or not correctly received by the intended recipients. If a RMBS AP transmits a RMBS BlockAckReq with a list of BlockAck-requested recipients in the BAR Receiver Information field and does not successfully receive the BlockAck frames from all the intended BlockAck-requested recipients, then the AP may retransmit the BlockAckReq with a list of the remaining BlockAck-requested recipients in the BAR Receiver Information field from which it has not successfully received the BlockAck. The receiving stations in the list of the remaining BlockAck-requested recipients of the BlockAckReq each responds with a BlockAck. This process shall be repeated until the RMBS AP receives the BlockAcks from all the intended recipients or the number of retransmission attempts has reached to the MaxMBlockAckreqLimit. The MaxMBlockAckreqLimit attribute shall be a managed object within the MAC MIB, and its value may be set and retrieved by the MLME. The RMBS AP may stop the retransmission attempt of a BlockAckReq or issues an updated BlockAckReq with a new blockack starting sequence number if the data MSDUs requested for acknowledgement in the BlockAckReq have reached their lifetime. 
After completing the BlockAckReq and BlockAck exchanges, the RMBS AP determines from the information provided in the BlockAck bitmap whether a MSDU or A-MSDU needs to be retransmitted. If one or more MSDU or A-MSDU is not correctly received by one or more intended RMBS recipients, the RMBS AP arranges the retransmissions of this or these lost MSDU or A-MSDU. The retransmitted are MSDU or A-MSDU sent multicast to the intended RMBS recipients. After retransmitting the lost MSDU or A-MSDU and/or transmitting new MSDU or A-MSDU, the RMBS AP may send a new BlockAckReq and uses the above BlockAckReq and BlockAck exchange operation to obtain the receiving status of (re)transmitted MSDU or A-MSDU. If one or more MSDU or A-MSDU is not correctly received by one or more intended RMBS recipients, the RMBS AP may arrange the retransmission of this or these lost MSDU or A-MSDU again. This retransmission process can be repeated for a lost MSDU or A-MSDU until all the intended RMBS recipients that sent the BlockAck receive the MSDU or A-MSDU correctly or the transmission lifetime of this MSDU or A-MSDU expires. 
9.10.11 RMBS-delayed Block Ack extensions
The subclause 9.10.11 define a RMBS extension to the Block Ack feature (defined in 9.10.1 to

9.10.9) to support operation on delayed Block Ack agreements established between RMBS APs and RMBS STAs for reliable multicast/broadcast service.
RMBS-delayed Block Ack is an optional feature. An RMBS STA declares support for RMBS-delayed Block Ack in the RMBS Capabilities element.

An RMBS STA shall not attempt to create a BlockAck agreement under RMBS-delayed Block Ack Policy unless all the recipient RMBS STAs declare support for this feature.

If the delayed Block Ack policy with the BAR Ack Policy field of the BlockAckReq frame set to 0, each recipient in the list of BlockAck-requested recipients, from which the BlockAckReq requests the block ack, shall responds to the BlockAckReq frame with an ACK frame. The recipients shall send their ACK frames in the same order as they are specified in the BAR Receiver Partial Bitmap subfield of the BlockAckReq frame. The BlockAck response to a delayed BlockAckReq is transmitted when the recipient of the BlockAckReq has prepared the BlockAck and next has the opportunity to transmit. 
The RMBS STAs not specified in the list of BlockAck-requested recipients shall not respond to the BlockAckReq. 
A typical BlockAck frame exchange sequence using the RMBS-delayed Block Ack extension with BAR Ack Policy and BA Ack Policy field set to 0 for a single TID is shown in Figure 9-xxx.
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The No Ack feature of the BlockAckReq and BlockAck frame may be used under an RMBS-delayed Block Ack agreement. A BlockAckReq or BlockAck frame containing a BAR Ack Policy or BA Ack Policy field set to 1 indicates that no acknowledgement is expected to these control frames. Otherwise, an Ack MPDU response is expected.
A typical BlockAck frame exchange sequence using the RMBS-delayed Block Ack extension with BAR Ack Policy and BA Ack Policy field set to 1 for a single TID is shown in Figure 9-xxx.
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Setting of the BAR Ack Policy and BA Ack Policy fields may be performed independently for BlockAckReq and BlockAck frames associated with the same RMBS-delayed Block Ack agreement. All four combinations of the values of these fields are valid.

Setting of the BAR Ack Policy and BA Ack Policy fields is dynamic, and can change from PPDU to PPDU.

11.5B  Reliable multicast/broadcast Block Ack operation

A STA uses extended capability element to indicate if it supports reliable multicast/broadcast transmission and protection methods that it supports.
An AP that supports reliable multicast/broadcast transmission should only send Add Multicast/Broadcast BlockAck (ADDMBBA) to a STA that supports reliable multicast/broadcast transmission.

11.15B.1  Setup and modification of the reliable multicast/broadcast BlockAck parameter

The procedures for setting up and modifying the reliable multicast/broadcast Block Ack parameters are described in 11.5B.1.1 and 11.5B.1.2, respectively. 

11.15B.1.1 Procedure at an AP

Upon receipt of an MLME-ADDMBBA.request primitive, an AP that intends to send multicast/broadcast data frames under the reliable multicast/broadcast Block Ack mechanism shall set up the reliable multicast/broadcast Block Ack using the following procedure:

a) Check whether the intended peer STA is capable of participating in the Block Ack mechanism by examining extended capability element. If the recipient is capable of participating, the originating AP sends an ADDMBBA frame indicating the multicast/broadcast address, protection method used, TID and the buffer size.

b) If an ADDMBBA Response frame is received with the matching dialog token and the TID and with a status code set to a value of 0, the STA has established a reliable multicast/broadcast Block Ack mechanism with the recipient STA; and the MLME shall issue an MLME-ADDMBBA.confirm primitive indicating the successful completion of the reliable multicast/broadcast Block Ack setup.

c) If an ADDMBBA Response frame is received with the matching dialog token and the TID and the multicast/broadcast address and with a status code set to a value other than 0, the STA has not established a reliable multicast/broadcast Block Ack mechanism with the recipient STA; and the MLME shall issue an MLME-ADDMBBA.confirm primitive indicating the failure of the reliable multicast/broadcast Block Ack setup. The AP will not include the STA in multicast/broadcast Ack.
d) If there is no response from the recipient within dot11ADDBAFailureTimeout, the STA has not established a reliable multicast/broadcast Block Ack mechanism with the recipient STA; and the MLME shall issue an MLME-ADDMBBA.confirm primitive with a result code of TIMEOUT.

11.15B.1.2 Procedure at a STA

A recipient shall operate as follows in order to support reliable multicast/broadcast Block Ack initialization and modification:

a) When an ADDMBBA Request frame is received from the associated AP, the MLME shall issue an MLMEADDMBBA.indication primitive.

b) Upon receipt of the MLME-ADDMBBA.response primitive, the STA shall respond by an ADDMBBA Response frame with a result code as defined in 7.4.4.2.

1) If the result code is SUCCESS, the reliable multicast/broadcast Block Ack is considered to be established with the associated AP. Contained in the frame are the type of reliable multicast/broadcast Block Ack and the number of buffers that have been allocated for the support of this block.

2) If the result code is REFUSED, the reliable multicast/broadcast Block Ack is not considered to have been established.
11.15B.2  Teardown of the reliable multicast/broadcast BlockAck

The procedure at the two STAs is described in 11.5B.2.1 and 11.5B.1.2, respectively. 

11.15B.2.1 Procedure at an AP

Upon receipt of an MLME-DELMBBA.request primitive, the STA MAC/MLME shall tear down the reliable multicast/broadcast Block Ack using the following procedure:

a) The STA shall transmit a DELMBBA broadcast/multicast frame or multiple unicast DELMBBA frame.

b) Upon the receipts of all required acknowledgment to the unicast DELMBBA frame if unicast DELMBBA frames are used, the MLME issues an MLMEDELMBBA.confirm primitive.
11.15B.2.2 Procedure at the recipient of the DELMBBA frame

A STA shall issue a MLME-DELMBBA.indication primitive with the parameter ReasonCode having a value of REQUESTED when a DELMBBA frame is received.
Abstract


This submission contains the normative text for BlockAck extensions to support reliable multicast/broadcast services.  The proposed text is aligned with P802.11-2007 and P802.11n-D7.0.
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Figure 9-xxx RMBS-delayed Block Ack with BAR Ack Policy and BA Ack Policy field set to 0
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Figure 9-xxx RMBS-delayed Block Ack with BAR Ack Policy and BA Ack Policy field set to 1
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Figure 7-13—BAR Control field
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Figure 9-xxx. RMBS-immediate Block Ack
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Figure 7-15—BlockAck frame
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Figure 7-13a—BAR Receiver Information field
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Figure 7-12—BlockAckReq frame
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Figure 7-16—BA Control field
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