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Introduction

Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGn Draft.  This introduction, is not part of the adopted material.

TGn Editor:  Editing instructions preceded by “TGn Editor” are instructions to the TGn editor to modify existing material in the TGn draft.   As a result of adopting the changes, the TGn editor will execute the instructions rather than copy them to the TGn Draft.

Summission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

CID 1856
	CID
	Page
	Clause
	Comment
	Proposed Change

	1856
	134
	9.14.1
	The text "Under the reverse direction rules, the RD responder shall not generate a response containing more than one PPDU if the RDG/More PPDU field is set to 0 in the last PPDU sent by the RD initiator." implies that the RD responder can indeed send one PPDU (consisted of several MPDU, i.e. AMPDU) even if the RDG/More field is set to zero by the RD initiator.
	Perhaps the intent is to allow for the RD responder send an immediate response PPDU/MPDU, i.e. ACK, CTS, BA if required without any RD data..


Propose Resolution: Counter
The statement “don’t send more than one PPDU if this field is zero” is not equivalent to saying “you can send one PPDU if this field is zero”.   As the commenter points out, other protocols may allow a response PPDU without data.  (e.g. Ack, CTS, BA).
See the response to CID 1543 which introduces changes to clarify this text.
CID 1180

	1180
	134.36
	9.14
	the Reverse Direction protocol is orthogonal to the PHY. It is certainly valid to include in an amendment for "Enhancements for Higher Throughput". But it needs to be advertised separately and usable by devices that do not implement the HT PHY.
	Advertise the Reverse Direction capability separately from the HT PHY. For example, in the Extended Capabilities IE


Proposed Resolution:  Reject

The commenter provides no technical rationale for the proposed change.
The proposed change is to decouple support for the RD protocol from support for HT, enabling a non-HT STA to support RD.   However RD is there specifically to support higher throughput through reduction in the number of channel access attempts and aggregation of control (ack) and data in both directions.  While RD may be of some value with a non-HT PHY and without the ability to aggregate control and data, supporting RD in isolation would require additional substantial changes to decouple RD and HT (i.e. to move the RD signalling out of the HT control field) that would add complexity to the standard and implementations.  On balance these undoubted costs outweigh the unproven benefits.

CID 1181

	1181
	134.6
	9.14.1
	Reverse direction protocol shouldn't depend on support of the HT Control field in the MAC header
	move the RDG/More PPDY field from the HT Control field to some other MAC header field so that use of the Reverse Direction protocol doesn't depend on +HTC


Proposed Resolution: Reject

Support for RD is an option of an HT STA.   The HT Control field is the structure used to manage these optional features in an HT exchange.   The use of this field does add a requirement of the STA to support the HT Control field,  however if the STA supports RD,  it will also probably also want to support other mechanisms that are usable in an RD exchange that are dependent on support for the HT Control field such as MRQ/MFB,  TRQ,  NDP announce.
Finding “some other MAC header field” is problematic.   There are available no reserved frame control field bits.  This Draft’s re-use of the “order” field prompted negative comment, and the re-use of some other field (which would necessarily be a more actively used field than the order field) would necessitate significant work and would doubtless result in negative comment.
CID 1543
	1543
	134.64
	9.14.1
	responder with RD=0 shall only be allowed to respond with an immediate response frame. 
	Change sentence to: "Under the reverse direction rules, the RD responder shall not generate a response containing more than one PPDU carrying only a single immediate response frame if the RDG/More PPDU field is set to 0 in the last PPDU sent by the RD initiator."


Discussion:

This statement creates a number of issues.   It makes a statement about what an RD responder shall not do if this field is set to 0.  But a STA is not an RD responder until this field is set to 1.   Also “under these rules” may or may not be understood to mean that there are rules elsewhere (e.g. NDP) that allow exactly the thing being denied an RD responder.
It is much better to state what an RD responder may do, rather than listing a partial set of the things it may not do.   For example if we say that an RD responder may generate more than one PPDU when given an RD grant,  we do not need to say it shall not generate more than one PPDU when not given a grant.

Therefore the proposed change is to delete the refernced text as unnecessary and problematic.

Proposed Resolution: Counter

Make changes as indicated in 11-07/0575r0.

This removes the quoted sentence and adds a note that a STA that is an RD responder cannot do anything different from a non-RD responder unless it is given an RD grant.   This achieves the intent of the commenter, but avoids having to correctly indicate what the response may contain (for example, the commenter doesn’t include the case when a CSI feedback frame can be aggregated with a control response frame).
CID 1544
	1544
	135.17
	9.14.1
	Grant to multiple STAs in a TXOP may cause collision because the only STA protected is the one that went through the initial protection exchange.
	Disallow grants to multiple STAs within a TXOP.


Proposed Resolution: Counter
See resolution of 2267,  which removes the material referenced to by this comment.
CID 2266
	2266
	136.19
	9.14.1
	"The RD responder shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the remaining TXOP duration, as indicated in the Duration/ID field of the PPDU carrying the RDG." - PPDUs don't have this field
	Reword thus: "The RD responder shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the remaining TXOP duration, as indicated in the Duration/ID field MPDUs within the PPDU carrying the RDG."


Proposed Resolution:  Counter (Accept in principle with minor rewording)

See 11-07/0575r0.
CID 2267

	2267
	136.31
	9.14.1
	"An RD initiator may include multiple reverse direction transmit sequences addressed to multiple recipients within a single TXOP." There's nothing to stop it doing so, and no need for a "may"
	Replace with a note: NOTE-"An RD initiator can include multiple reverse direction transmit sequences addressed to multiple recipients within a single TXOP."


Proposed Resolution: Counter
Remove the quoted text.
CID 2268
	2268
	136.35
	9.14.1
	"The RD initiator may transmit a CF-end frame according to the rules for TXOP truncation in 9.13.6.2 (Truncation of TXOP) following a reverse direction transmit sequence." There's no need to have a "may". It's already enabled by those rules.
	Replace with a note: "NOTE-The RD initiator can transmit a CF-end frame according to the rules for TXOP truncation in 9.13.6.2 (Truncation of TXOP) following a reverse direction transmit sequence."


Proposed Resolution:  Accept

CID 2270

	2270
	136.51
	9.14.2
	"Transmission of a frame by an RD initiator with the RDG/More PPDU field set to 1", the field is only present in a +HTC frame.
	Reword thus: "Transmission of a +HTC frame by an RD initiator with the RDG/More PPDU field set to 1"


Proposed Resolution:  Accept

CID 2271

	2271
	136.53
	9.14.2
	"indicates that the remaining TXOP duration is available for a response burst" The only STA that knows about TXOPs is the RD initiator. Strictly, the only thing known to the RD responder is the Duration/ID field setting - which is coincidentally the balance of the TXOP.
	Reword thus: "indicates that the duration indicated by the Duration/ID field is available for a response burst"


Proposed Resolution: Accept

CID 588
	588
	136.56
	9.14.2
	"RD protocol can be very useful for bidirectional voice type traffic for devices that don't implement HCCA. However for HCCA mode transmissions the AP has the onus of reserving bandwidth in both directions. So for an HCCA TXOP, if the station allocates RD, the AP's TXOP bandwidth scheduling calculations can be affected and will need corrections very often. So it should be recommended that stations don't use RD in HCCA mode but let the AP take care of the overall traffic scheduling in a centralized way" [ST]
	add a note that says that


Proposed Resolution: Reject

There are two benefits arising from RD:  1) a reduction in the number of channel accesses;  2) aggregation of control and data in both directions between two peers.  While HCCA is a different channel access mechanism from EDCA, it too carries a cost.  If an AP grants time to a STA as a polled TXOP,  and that STA can reduce the number of channel accesses required (as well as aggregating data and control),  that is to everybody’s benefit.   The HCCA scheduling mechanism may be inexact, depending which TSPEC parameters were supplied and depending on manufacturer-specific algorithms to track link rate and queue depth. A polled STA should be allowed to use any surplus allocation it receives for RD to the benefit of the whole network.
CID 2274
	2274
	137.03
	9.14.2
	"any frames that are not addressed to the RD initiator as the RA." - awkward and imprecise
	replace with "any frames with an Address1 field that does not match the MAC address of the RD initiator."


Proposed Resolution: Accept

CID 2277 and 2299
	2277
	137.12
	9.14.2
	"receiving a response PPDU with the RDG/More PPDU field set to 0." - PPDUs don't have this field
	Reword thus: "receiving a response PPDU with one or more correctly received +HTC frames with the RDG/More PPDU field set to 0."

	2299
	137.16
	9.14.2
	"If the RD initiator receives a PPDU that does not carry the RDG/More PPDU field, it shall not transmit until the medium has been sensed idle for a PIFS." More strictly, this may occur if it doesn't receive valid MPDUs within a PPDU.
	Replace with: "If the RD initiator receives a PPDU that does not contain any correctly received +HTC frames, it shall not transmit until the medium has been sensed idle for a PIFS."


Proposed Resolution (to both):  Counter

See submission 11-07/0575r0.
Discussion:

This comment actually raises a slightly deeper technical issue.  
What if the RD initiator delivers a grant.  The RD responder chooses not to use the RDG, but responds with a BA (no +HTC).   It is allowed to do this.  But the rules in 9.14.2 do not allow it to perform Normal Continuation.

Is this sensible? No.   It is necessary?  No.

The change is straightforward.  An RD responder is required to insert +HTC for non-final PPDUs.  So,  if it correctly receives any frame capable of carrying an HT Control field,  in which it is absent,  it knows that it cannot be a non-final PPDU,  and must therefore be the final PPDU.

The language that achieves this is “…or after receiving one or more correctly received frames that are capable of carrying the HT control field in which the HT control field is absent”.

A similar change is necessary to the Error recovery definition.  Rather than making the changes provided by 2299,  the change “…If the RD initiator receives a PPDU that does not contain any correctly received frame that is capable of carrying an HT control field” achieves this because if it receives a frame capable of carrying the HT control field it either assumes normal continuation (if the HTC is absent) or determines the state of More PPDU from the field if present.

CID 2301
	2301
	137.31
	9.14.3
	"The first PPDU of any response burst shall contain any frames required to provide an immediate response". This implies there can be more than one - which is not the case.
	Reword thus: "If a PPDU containing one or more +HTC frames with the RDG/More PPDU field set to 1 also requires an immediate response, the response frame shall be included in only the first PPDU of the response." Also, it's not clear to me that we have adequately specified which frame types can contain both an RDG and require an immediate response. For example, is RTS+HTC (RDG=1) (control wrapper) / CTS permitted? If we decide this should not be permitted, then perhaps the only possible immediate response allowed within a response burst is BlockAck. In that case we should reword the quoted text as follows. "If a PPDU containing one or more +HTC frames with the RDG/More PPDU field set to 1 also requires an immediate BlockAck response, the BlockAck shall be included in only the first PPDU of the response."


Discussion:

The commenter asks what frames may carry an RD grant?
Is there any sense in allowing, say RTS+RDG?   This would expect a CTS+response burst.   However the job of the RTS/CTS is only partly achieved (failing to detect collisions that cause the CTS rx to fail), and the quality of protection is strained.

I propose we simplify by explicitly limiting the frame types that may carry an RD grant as follows:

Data, BAR, frames not requiring an acknowledgement.

The changes shown in this document related to this CID achieve this constraint.
Proposed resolution: Counter

See submission 11-07/0575r0.  This submission clarifies the rules for which frames may be transmitted requiring an immediate response at well as delivering an RD grant.  The second change indicated by the commenter is made in essence, reworked to use new terms.
CID 163
	163
	137.38
	9.14.3
	What happens if the RD grantee wants to perform a Beamforming exchange using RTS/CTS? When it sends an RTS to the grantor, a CTS is required and that is “an immediate response”. Similarly for MIMO PS. The RD grantee may want to send an RTS to the grantor to turn on multiple receive channels. There should be an exception to use RTS/CTS to allow the above. Using Data/ACK to do the above will not work, because the moment the ACK is returned, the TXOP goes back to the grantor.
	Add such an exception allowing a CTS transmission as an exception.


Proposed Resolution:  Reject

See resolution 11-07/0575r0 and CID 2301.

The submission clarifies that an RTS cannot deliver an RDG.

However, this does not impact beamforming as the TRQ/CSI and NDP announce protocols are not reliant in any way on RDG.  So a TXOP  holder can send RTS+TRQ,  the responder can send (CTS+TRQ, CSI) aggregated,  the TXOP holder can send Data+CSI+RDG (beamformed),  the responder can send Data beamformed.
CID 2302
	2302
	137.41
	9.14.3
	"The RD responder shall not set the More PPDU field to '1' in any MPDU in a PPDU that contains an MPDU that requires an immediate response." and "A PPDU that is not the last PPDU of a response burst shall not contain a frame requiring an immediate response." Say the same things in a slightly different way. This is duplication.
	Delete one of them, I care not which.


Proposed Resolution:  Counter
Delete the first quoted sentence, as shown in Submission 11-07/0575r0.

CID 2303
	2303
	137.48
	9.14.3
	"If the RD responder transmits a PPDU that expects a transmission by the RD initiator after SIFS, and no such transmission is detected, the RD responder shall wait for either another reverse direction grant or its own TXOP before it can retry the exchange." The normative requirement "shall wait" is an interesting one. There are no rules that allow the RD responder to retry a failed transmission, so the stated text is a clarification, not a new rule.
	Turn into a note, thus: "NOTE-If the RD responder transmits a PPDU that expects a transmission by the RD initiator after SIFS, and no such transmission is detected, the RD responder has to wait for either another reverse direction grant or to obtain its own TXOP before it can retry the transmission."


Proposed Resolution: Accept
CID 2260
	CID
	Page
	Clause
	Comment
	Proposed Change

	2260
	134.37
	9.14
	The reverse direction protocol section is poorly structured into its subclauses. 9.14.1 seems to contain most of the rules, but it's followed by 9.14.2 "Rules".
	I think we should structure it differently with the general description (no shall statements) followed by rules for RD initiators and then rules for RD responders. Will need a submission to define the changes.


Proposed Resolution: Counter

See submission 11-07/xxxrn,  which contains a restructuring of the RD subclauses.

Recycled Comments
The following comments were resolved as editorials in D2.02.  The CIDs need to be “recycled” back to MAC to change the resolution as the material referenced in the comments has been modified by the edits shown in this submission.
CID 2261
	CID
	Page
	Clause
	Resn Status
	Comment
	Proposed Change
	Resolution
	Owning Ad-hoc
	Comment Group

	2261
	134.44
	9.14.1
	A
	"During a Reverse Direction (RD) exchange sequence, the RD initiator STA may transmit PPDUs and obtain" - need to related to use of TXOP holder terminology.
	Reword thus: "During a Reverse Direction (RD) exchange sequence, a TXOP holder, acting as an RD initiator STA may transmit PPDUs and obtain..."
	EDITOR: 2007-03-29 14:53:52Z Accept
	EDITOR
	D2_01 editorial resolutions


Proposed Resolution:  Counter

Submission 11-07/0575r0 removes the referenced text.
CID 2273

	CID
	Page
	Clause
	Resn Status
	Comment
	Proposed Change
	Resolution
	Owning Ad-hoc

	2273
	136.56
	9.14.2
	A
	"An RD initiator that sets the RDG field to 1 shall set the AC Constraint field to 1 if the TXOP was gained through the EDCA channel access mechanism, and shall set it to 0 if the TXOP was gained through HCCA or any other access mechanism that is not EDCA." - uses too many words to express "otherwise"
	Reword thus: "An RD initiator that sets the RDG field to 1 shall set the AC Constraint field to 1 if the TXOP was gained through the EDCA channel access mechanism, and shall otherwise set it to 0."
	EDITOR: 2007-03-30 10:29:13Z Accept
	EDITOR


Proposed Resolution:  Counter

Submission 11-07/0575r0 rewords the referenced text to achieve the intent of the comment.
CID 2276

	CID
	Page
	Clause
	Resn Status
	Comment
	Proposed Change
	Resolution
	Owning Ad-hoc

	2276
	137.09
	9.14.2
	C
	"Subject to TXOP constraints, after transmitting a PPDU containing the RDG/More PPDU field set to 1:" It's not clear that this is a rule for the initiator.
	Reword thus: "Subject to TXOP constraints, after transmitting a PPDU containing the any MPDU with the RDG/More PPDU field set to 1, the RD initiator may transmit its next PPDU as follows:"
	EDITOR: 2007-03-30 10:31:55Z Counter - (minor rewording) replace with the following: "Subject to TXOP constraints, after transmitting a PPDU containing the RDG/More PPDU field set to 1, an RD initiator may transmit its next PPDU as follows"
	EDITOR


Proposed Resolution:  Counter

Submission 11-07/0575r0 rewords the referenced text to achieve the intent of the comment.
CID 1708

	CID
	Page
	Clause
	Resn Status
	Comment
	Proposed Change
	Resolution
	Owning Ad-hoc

	1708
	136.18
	9.14.1
	A
	It is unclear when the example ends and new normative text starts.
	This paragraph and the next one should be moved ahead of the example. All other normative text in this section after this point should be moved as follows. Paragraphs on lines 31-32 should be moved to the first paragraph in 9.14.1. The last 3 paragraphs in 9.14.1 should be moved to 9.14.2 RD Rules. 
	EDITOR: 2007-03-30 10:15:53Z Accept
	EDITOR


Proposed Resolution:  Counter

Submission 11-07/0575r0 reorganizes the text so that the example is in a subclause of its own.
CID 1710

	CID
	Page
	Clause
	Resn Status
	Comment
	Proposed Change
	Resolution
	Owning Ad-hoc

	1710
	137.31
	9.14.3
	C
	Awkward
	Rewrite as "The first PPDU of any response burst shall contain any immediate response frames to the RD initiator."
	EDITOR: 2007-03-30 10:37:40Z Counter - "response frames to" is ungrammatical. Reword the sentence thus: "The first PPDU of any response burst shall contain any frames that are an immediate response to the RD initiator."
	EDITOR


Proposed Resolution:  Counter

Submission 11-07/0575r0 removes the referenced text.
Rationale behind other proposed changes

While reviewing and reorganizing this material it was thought to be desirable to make the following other changes:

RD Exchange Sequence – new section

The RD exchange is not defined in any useful way, and the definitions hinted at are not very useful.  Also,  we need a definition for the PPDU containing the grant to allow us to tighten up language elsewhere. The new material proposed is as follows: (quoted text in italics)
An RD exchange sequence comprises the following:

· The transmission of a PPDU by a TXOP holder containing an RD grant (the “RD grant PPDU”), which is indicated by the PPDU containing one or more +HTC MPDUs in which the RDG/More PPDU field is set to 1.  The STA that transmits this PPDU is known as the RD initiator.
· The transmission of one or more PPDUs (the “RD response burst”) by the STA addressed in the MPDUs of the first PPDU.  The first (or only) PPDU of the RD response burst contains at most one immediate BlockAck response frame.  The last (or only) PPDU of the RD response burst contains any MPDUs requiring an immediate BlockAck response.  The STA that transmits the RD response burst is known as the RD responder. The RDG/More PPDU field in the HT Control field is used to indicate non-final PPDUs in transmissions by a responder.

· The transmission of a PPDU (the “RD initiator final PPDU”) by the RD initiator containing an immediate BlockAck MPDU, if so required by the last PPDU of the RD response burst.
The black text is moved from elsewhere.  The struck-out text is superceded by the new material.

Deleted material:

.

This was deleted as it is covered in the new introductory material.  It was also pretty hopeless as there was a normative “may” but it wasn’t aligned to any formal definition of exactly what comprised the exchange.
Rules for the RD initiator

Turned the following statement into a NOTE because it contains no normative language.
NOTE-An RD initiator is not required to examine the RD Responder field of a potential responder before deciding whether to send a PPDU to that STA in which the RDG/More PPDU field is set to 1.
Add the following note as a clarification/reminder that you can’t send an RD grant regardless of the +HTC support field.
NOTE - An RD initiator is required to examine the +HTC Support field of a potential responder before deciding whether to send a PPDU to that STA in which the RDG/More PPDU field is set to 1.

Clarified where the field is – i.e. the field does not exist in a non +HTC frame.  Clarified that the AC Constraint field is set in the same frame that delivers the RDG:
An RD initiator that sets the RDG/More PPDU (#2272) field to 1 in a +HTC frame shall set the AC Constraint field to 1 in that frame if the TXOP was gained through the EDCA channel access mechanism, and shall otherwise (#2273) set it to 0.

Simplified to use the “RD grant PPDU” terminology introduced above:
Subject to TXOP constraints, after transmitting an RD grant PPDU, an RD initiator may transmit its next PPDU as follows (#2276):

Restructured the logic of normal continuation to list the two cases introduced by 2277, and to move an “exception” statement that followed as its own paragraph so that it is now one of three conditions, and not an exception:

· Normal Continuation: The RD initiator may transmit its next PPDU a minimum of a SIFS after receiving a response PPDU that meets one of the following conditions:

· contains one or more correctly received +HTC frames (#2277) with the RDG/More PPDU field set to 0, or 
· contains one or more correctly received frames that are capable of carrying the HT control field in which the HT control field is absent (#2277), or

· contains a frame that requires an immediate response 

Rules for the RD Responder

Turned a the following into a note:
NOTE--During a response burst, only the RD responder can transmit—i.e., there are no transmissions by any other STA, including the RD initiator. 

The logic behind this is that there is no rule that allows any other STA to transmit during the response burst.  The rules for continuation ensure that the RD initiator will not transmit until the response burst is complete.  So there is no need for a normative statement.

Turned the following into a note and simplified the language:

NOTE--(#1708) The recipient of an RD grant can decline the RD grant by not transmitting any frames following the RD grant PPDU when no response is otherwise required, or by transmitting a control response (#2858) frame with the RDG/More PPDU field set to 0 or that contains no HT Control field.

The logic behind this is that “may decline” is not defined,  so the normative effect is missing.  The statement is a clarification.  There is nothing to stop a STA acting as described if this statement is absent.

Tidying up of terminology:

(#1708) The RD responder shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the remaining TXOP duration, as indicated in the Duration/ID field of MPDUs within  (#2266) the RD grant PPDU.

Correction of field name:

The RD responder shall not set the RDG/More PPDU field to '1' in any MPDU in a PPDU that contains an MPDU that requires an immediate response
Proposed Edits
Submission Note – due to the extensive reorganization of the material, it is not possible to meaningfully show the changes as tracked changes.  However, tracked changes are shown to the material prior to the reorganization resulting from CID 2260,  so that the scope of the technical changes to the material can be evaluated.   These tracked changes have no other significance.

Submission Note – editorial notes of the form (#nnnn) identify the CID of the comment related to a nearby change. The ones not showing as a tracked change are present in D2.02 and are repeated here for the convenience of reviewers. The ones shown as tracked changes are new and should be turned into CID comment flags when editing this submission into the draft.
TGn Editor:  Replace 9.14 with the following:
· Reverse Direction (RD) protocol

· The RD exchange sequence

An RD exchange sequence comprises the following:

· The transmission of a PPDU by a TXOP holder containing an RD grant (the “RD grant PPDU”), which is indicated by the PPDU containing one or more +HTC MPDUs in which the RDG/More PPDU field is set to 1.  The STA that transmits this PPDU is known as the RD initiator.
· The transmission of one or more PPDUs (the “RD response burst”) by the STA addressed in the MPDUs of the first PPDU.  The first (or only) PPDU of the RD response burst contains at most one immediate BlockAck response frame.  The last (or only) PPDU of the RD response burst contains any MPDUs requiring an immediate BlockAck response.  The STA that transmits the RD response burst is known as the RD responder. The RDG/More PPDU field in the HT Control field is used to indicate non-final PPDUs in transmissions by a responder.

· The transmission of a PPDU (the “RD initiator final PPDU”) by the RD initiator containing an immediate BlockAck MPDU, if so required by the last PPDU of the RD response burst.
 (#2267) 
.

9.14.2 Support for RD

Support of the reverse direction feature is an option for an HT STA. It is optional in the sense that a TXOP holder is never required to generate a reverse direction grant, and a STA receiving a reverse direction grant is never required to use the grant.

Support of the reverse direction feature as a RD responder is indicated using the RD Responder subfield of the HT Extended Capabilities field of the HT Capabilities element. A STA shall set the RD Responder subfield to 1 in frames that it transmits containing the HT Capabilities element if and only if dot11RDResponderOptionImplemented is true
.
9.14.3 Rules for the RD initiator 
(#2301) An RD grant shall only be present if the MPDU, or all the MPDUs in an A-MPDU, carrying the grant match one of the following conditions:

· A non-A-MPDU QoS Data MPDU with the Ack Policy Field set to any value except Normal Acknowledgement,

· A QoS Data MPDU carried in an A-MPDU, with the Ack Policy field set to any value (i.e., including Implicit Block Ack Request) or

· A BlockAckReq related to an HT-immedate Block Ack agreement, or
· An MPDU not needing an immediate response
NOTE—These rules together with those in 7.4a.4 ensure that an RD grant is delivered in a PPDU that either requires no immediate response, or requires a single BlockAck response. (#2301 end)
NOTE-An RD initiator is not required to examine the RD Responder field of a potential responder before deciding whether to send a PPDU to that STA in which the RDG/More PPDU field is set to 1.

NOTE - An RD initiator is required to examine the +HTC Support field of a potential responder before deciding whether to send a PPDU to that STA in which the RDG/More PPDU field is set to 1.
Transmission of a +HTC (#2270) frame by an RD initiator with the RDG/More PPDU field set to 1 (either transmitted by itself, or as part of an aggregation) indicates that the duration indicated by the Duration/ID field (#2271) is available for a response burst. 

An RD initiator that sets the RDG/More PPDU (#2272) field to 1 in a +HTC frame shall set the AC Constraint field to 1 in that frame if the TXOP was gained through the EDCA channel access mechanism, and shall otherwise (#2273) set it to 0.

Subject to TXOP constraints, after transmitting an RD grant PPDU, an RD initiator may transmit its next PPDU as follows (#2276):

· Normal Continuation: The RD initiator may transmit its next PPDU a minimum of a SIFS after receiving a response PPDU that meets one of the following conditions:

· contains one or more correctly received +HTC frames (#2277) with the RDG/More PPDU field set to 0, or 
· contains one or more correctly received frames that are capable of carrying the HT control field in which the HT control field is absent (#2277), or

· contains a frame that requires an immediate response 

· Error Recovery: The RD initiator may transmit its next PPDU when the medium is sensed idle for PIFS (this is a continuation of the current TXOP). If the RD initiator receives a PPDU that does not contain any correctly received frame that is capable of carrying an HT control field (#2299), it shall not transmit until the medium has been sensed idle for a PIFS.

NOTE 1—Error recovery of the RDG mechanism is the responsibility of the RD initiator. 

NOTE 2—After transmitting a PPDU containing a reverse direction grant, if the response is corrupted so that the state of the RDG/More PPDU field is unknown, the RD initiator of the RD exchange is not allowed to transmit after a SIFS interval (#2300). Transmission can occur a PIFS interval after de-assertion of carrier sense, unless a later response PPDU is correctly received containing the RDG/More PPDU field set to 0.

NOTE 3—After transmitting a PPDU requiring a response but not containing a reverse direction grant, the state of the RDG/More PPDU field in the response does not affect the behavior of the RD initiator.
(#1708) An RD initiator may transmit a +CF-ACK non-A-MPDU frame (#2269) in response to a QoS Data MPDU that is a non-A-MPDU frame (#2269) when the target of the +CF-ACK is equal to the Address 1 field of the frame containing the +CF-ACK.

(#1708) (#2268) NOTE--The RD initiator can transmit a CF-end frame according to the rules for TXOP truncation in 9.13.6.2 (Truncation of TXOP) following a reverse direction transmit sequence.

9.14.4 Rules for the RD responder
(#1543) 
An RD response burst starts a SIFS after the end of an RD grant PPDU. Any PPDUs in a response burst are separated by SIFS or RIFS. The RIFS rules in the reverse direction are the same as in the forward direction: the use of RIFS is constrained as defined in 9.13.3.2 (RIFS protection).

NOTE--During a response burst, only the RD responder can transmit—i.e., there are no transmissions by any other STA, including the RD initiator. 

NOTE—The transmission of a response by the RD responder does not comprise a new channel access but a continuation of the RD initiator’s TXOP. An RD responder ignores the NAV when responding to an RD grant.

NOTE--(#1708) The recipient of an RD grant can decline the RD grant by not transmitting any frames following the RD grant PPDU when no response is otherwise required, or by transmitting a control response (#2858) frame with the RDG/More PPDU field set to 0 or that contains no HT Control field.

(#1708) An RD responder may transmit a +CF-ACK non-A-MPDU frame (#2269) in response to a QoS Data +HTC MPDU with the RDG/More PPDU field set to 1 that is a non-A-MPDU frame (#2269).

(#1708) The RD responder shall ensure that its PPDU transmission(s) and any expected responses fit entirely within the remaining TXOP duration, as indicated in the Duration/ID field of MPDUs within  (#2266) the RD grant PPDU.

If the AC Constraint field is set to 1, the RD responder shall transmit Data frames of only the same AC as the last frame received from the RD initiator for which an AC can be determined. For a BAR or BA frame, the AC is determined by examining the TID field. For a management frame, the AC is AC_VO. The RD initiator shall not transmit a +HTC MPDU with the RDG/More PPDU field set to 1 from which the AC cannot be determined. If the AC Constraint field is set to 0, the RD responder may transmit Data frames of any TID.

During an RDG, the RD responder shall not transmit any frames with an Address1 field that does not match the MAC address of the RD initiator (#2274).

 If an RD grant PPDU also requires an immediate BlockAck response, the BlockAck response frame shall be included in only the first PPDU of the response.  (#2301) (#1710)

When a PPDU is not the final PPDU of a response burst, an HT Control field carrying the RDG/More PPDU field set to 1 shall be present in every MPDU within the PPDU capable of carrying the HT Control field. The last PPDU of a response burst shall have the RDG/More PPDU field set to 0 in all +HTC MPDUs contained in that PPDU. 

 (#2302)
The RD responder shall not set the RDG/More PPDU field to '1' in any MPDU in a PPDU that contains an MPDU that requires an immediate response.

(#2303) NOTE-If the RD responder transmits a PPDU that expects a transmission by the RD initiator after SIFS, and no such transmission is detected, the RD responder has to wait for either another reverse direction grant or its own TXOP before it can retry the exchange.
After transmitting a PPDU containing one or more +HTC MPDUs in which the RDG/More PPDU field set to 0, the RD responder shall not transmit any more PPDUs within the current response burst.

NOTE--(#1543) If a RD capable STA that is not the TXOP holder receives a PPDU that does not indicate an RD grant, there is no difference in its response compared to a STA that is not RD capable.
9.14.5 RD rules common to both RD initiator and RD responder
The RDG/More PPDU field shall be set to the same value in all HT Control fields present in MPDUs within (#2275) a PPDU.

9.14.6 Example of RD

Figure 181e shows an example of the operation of the RD rules.
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	· Example of RD exchange sequence showing response burst (#2262)


The following is a summary of Figure 181e: (#2264)

· STA A (acting as RD initiator) transmits a PPDU containing MPDUs addressed to STA B (acting as RD responder). The Ack Policy field of the QoS data MPDUs in this PPDU is set to Implicit Block (#2265) Ack Request. One or more MPDUs within this PPDU include an HT Control field with the RDG/More PPDU field set to 1, indicating an RD grant. The Duration/ID field of MPDUs within the PPDU contains the remaining duration of the TXOP, t s.

· STA B (the RD responder) responds with the transmission of a +HTC Block Ack frame in which the RDG/More PPDU field is set to 1, indicating that another PPDU will follow a SIFS or RIFS interval after the end of the PPDU containing the Block Ack.

· STA B transmits a PPDU (the second PPDU of a RD response burst) to STA A, with the Ack Policy field of its QoS Data MPDUs set to Implicit Block Ack Request and containing one or more +HTC MPDUs in which the RDG/More PPDU field is set to 0, indicating that this is the last PPDU in the response burst.

· STA A (the RD initiator) regains control of the TXOP and transmits a Block Ack MPDU addressed to STA B to acknowledge the MPDUs transmitted by STA B in the RD response burst.

· STA A (the RD initiator) transmits a PPDU containing MPDUs addressed to STA C (acting as RD responder). The Ack Policy field of the QoS data MPDUs in this PPDU is set to Implicit (#2262) Block Ack. This PPDU includes one or more +HTC MPDUs in which the RDG/More PPDU field is set to 1, indicating a reverse direction grant. The Duration/ID field of MPDUs in the PPDU contains the remaining duration of the TXOP, t0 s.

· STA C (the RD responder) transmits a PPDU to STA A, containing one or more +HTC MPDUs with the RDG/More PPDU field set to 0, indicating that this is the last PPDU in the response burst. This PPDU contains a Block Ack MPDU that is a response to the Implicit Block Ack request of the previous PPDU, plus QoS data MPDUs with the Ack Policy field set to Implicit Block Ack. (#2262)

· STA A (the RD initiator) regains control of the TXOP and transmits a Block Ack MPDU to STA C that acknowledges the MPDUs transmitted by STA C. This PPDU contains one or more +HTC MPDUs with the RD/More PPDU field set to 1, indicating a reverse direction grant. The Duration/ID field of MPDUs in the PPDU contains the remaining duration of the TXOP, t1 s.

· STA C (the RD responder) transmits a PPDU to STA A, containing QoS data +HTC MPDUs with the Ack Policy field set to Implicit Block Ack Request and the RDG/More PPDU field set to 0. This is the only PPDU in the RD response burst.

· STA A transmits a Block Ack MPDU to STA C that acknowledges the MPDUs transmitted by STA C in the RD response burst.
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