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Definitions

3.x Initiator: a STA that owns the current TXOP.

3.x Responder: a STA allowed to transmit a response PPDU in response to a transmission from an initiator.
Abbreviations and acronyms

RD

Reverse Direction

RDG

Reverse Direction Grant

Frame Formats

RD Signaling

It is TBD how the RDG field, the RDG Duration Field, the AC Constraint Field and the "More PPDU" field are signaled.

RDG  Field

	RDG Field Value
	Description

	0
	No reverse grant

	1
	A reverse grant is present, as defined by the RDG Duration field. 


The RDG field may only be set to one in MPDUs transmitted by an initiator.

RDG Duration Field

It is TBD how the RDG duration field is signaled.

The RDG duration field indicates the maximum duration of the response, in TBD units, of TBD range.

More PPDU Field
	More PPDU Field value
	Description

	0
	The PPDU carrying the MPDU is the last transmission by the responder.

	1
	The PPDU carrying the MPDU is followed by another PPDU.  


The More PPDU field may only be set to 1 in MPDUs transmitted by a responder.
The "More PPDU Field" shall be set to the same value in all TBD MPDU types within the same response aggregate.
AC Constraint Field

It is TBD how the AC constraint Field is signaled.

	AC Constraint Field Value
	Description

	0-3
	The response shall only contain data of the specified AC

	4
	The response may contain data from any TID


MAC sublayer functional description

Aggregation Exchange Sequences and related rules

Aggregation Exchanges

A STA that owns the TXOP may start an exchange of PPDUs.  This STA is called the initiator.

The initiator STA may transmit PPDUs and obtain response PPDUs from one or more STA during the exchange.  These STA are called responders.

The reverse direction mechanism enables two types of response:  a single PPDU, or a response burst.

In the case of a singleton response PPDU, all relevant MPDUs in the PPDU shall have the "More PPDU" field set to 0. In the case of a response burst, the last response PPDU shall have the "More PPDU" field set to 0 in all MPDUs of TBD type. During a response burst, only the responder may transmit – i.e. there are no transmissions by other STA, including the initiator.  See the figure below for an example of this:
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Response Burst


A response may be transmitted as defined in Table 1.

Table 1 – Response Generation

	Transmission by initiator
	Response

	An aggregate or non-aggregate PPDU containing one or more unicast frames addressed to the receiver with the RDG field set to 1.
	A response burst consisting of one or more aggregated or non-aggregated PPDUs starting a SIFS after the end of the initiator's transmission, and lasting no longer than the RDG duration (less a SIFS).

The PPDUs of a response burst shall be separated by no more than SIFS.


The initiator shall ensure that its PPDU transmission and any expected/granted responses fit entirely within the current TXOP (this is implicit in 802.11e).
The responder shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the RDG duration.
Bi-Directional Data Exchange Rules

Transmission of an MPDU by an initiator with the RDG flag set to 1 (either transmitted by itself, or as part of an aggregation) indicates that the period of time defined by the RDG Duration field is available for a response burst. The initiator is free to grant any RDG it wishes (compliant with the TXOP rules).  
When the initiator sets the RDG flag to 1, it shall set the AC Constraint field according to the AC of the current EDCA TXOP.  In the case of a HCCA TXOP, the initiator shall set the AC Constraint field to the value 4 (any TID).
The responder may only transmit Data MPDUs of the same AC as the AC Constraint Field (for values 0-3) or of any TID(for value 4). 
The responder  shall not transmit any MPDUs that are not addressed to the initiator.
Subject to TXOP constraints, after transmitting a PPDU containing a reverse direction grant, the initiator may transmit its next PPDU a minimum of a  SIFS after receiving a response PPDU with the "More PPDU" flag set to 0.   Subject to TXOP constraints, the initiator may transmit its next PPDU when the medium is sensed idle for PIFS (this is a continuation of the current TXOP).
If the initiator receives a PPDU that does not carry the "More PPDU" flag, it shall not transmit any earlier than a PIFS.

Note: after transmitting a PPDU containing a reverse direction grant, if the response is corrupted so that the "More PPDU" flag is unknown, the previous paragraph does not allow transmission after SIFS.  Transmission may occur a PIFS after deassertion of carrier sense, unless a later response PPDU is correctly received containing "More PPDU" set to 0.

Note: after transmitting a PPDU not containing a reverse direction grant, the state of the "More PPDU" flag does not affect the behavior of the initiator.  If the response is corrupted (i.e. PPDU length known, but MPDU CRC failure), the initiator continues transmissions after a SIFS (subject to TXOP constraints).

Note, the latter point is permitted by 802.11e.  It shows that error recovery of the RDG mechanism is the responsibility of the initiator.

Constraints regarding responses

The first PPDU of any response burst shall contain all response MPDUs (e.g. Ack, BA) as required to respond to the previous PPDU.   

Only the last PPDU of a response burst may contain an MPDU requiring an immediate response (e.g. Normal ack, BA with immediate response). 

The presence of any frame in a response PPDU requiring an immediate response is an implicit indication of "More PPDU==0".

If the transmission of a frame in a response PPDU requiring an immediate response fails, the responder has to wait until it has the next opportunity to transmit to the initiator before it can retry the transmission.  
Example Aggregation Exchanges
(Example exchanges may be added once other features are agreed.  At this point, examples are TBD.)
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