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	CID
	Page
	Clause
	Comment
	Proposed Change
	Owning Ad-hoc

	3130
	18.00
	3
	The text states that "These MAC entities determine the TSPEC applicable for delivery of MSDUs belonging to a particular TS using the TS identifier (TSID) value provided with those MSDUs at the MAC service access point (MAC_SAP)." The TS is identified by the priority parameter (not the TSID parameter) at the MAC SAP; sometimes the priority will contain a TSID, but sometimes it will not.
	Change "TS identifier (TSID) value" to "priority parameter".
	GEN


Discussion:

While a TS is identified by a TSID,  the commenter correctly identifies that the parameter specific to the MAC data SAP is the “priority” parameter.  This is then variously interpreted as a UP or a TSID as described in 6.1.1.2.
Proposed resolution:

Aggree.

The change indicated is shown below.

traffic stream (TS): A set of medium access control (MAC) service data units (MSDUs) to be delivered subject to the quality of service (QoS) parameter values provided to the MAC in a particular traffic specification (TSPEC). TSs are meaningful only to MAC entities that support QoS within the MAC data service. These MAC entities determine the TSPEC applicable for delivery of MSDUs belonging to a particular TS using the priority parameter value provided with those MSDUs at the MAC service  access point (MAC_SAP).

	3134
	524.00
	9.9.3.1.1
	The text which states "If the AP is accepting the request, the Medium Time field shall be specified." is ambiguous in the case where the TSPEC received corresponds to an AC for which ACM=0. In this case the non-AP STA is not requesting medium time (or shouldn't be), but for another purpose (e.g., changing the delivery or trigger enabled setting for an AC).
	Add the following sentence at the end of the paragraph, "If the AP is accepting the request corresponding to an AC for which ACM is zero (e.g., the TSPEC is to change APSD behavior), the medium time specified shall be zero."
	MAC

	3133
	524.00
	9.9.3.1.1
	The text which states "If the AP is accepting the request, the Medium Time field shall be specified." is ambiguous in the case of a admitted downlink TS. In this case, the specified medium time is zero because the non-AP STA is not the entity transmitting frames belonging to the TS.
	Add the following sentence at the end of the paragraph, "If the AP is accepting the request for a downlink TS, the medium time specified shall be zero."
	MAC


Discussion:

The proposed change for CID 3134 is shown below (with editorial tweaks). 
I guess the question is whether this requirement on behavior at the AP is in the right place – it is a requirement on the AP when it’s doing something that is not admission control.

Note, one of us (Mark) is concerned that this change makes existing

Proposed resolutions:

CID 3134 Agree in principle.  Insert the following at the cited location:  “If the AP is accepting a request corresponding to an AC for which ACM is 0 (e.g., the TSPEC is to change APSD behavior), the Medium Time field shall be set to 0."(#3134)”

CID 3133 Agree in principle.  Inser the following at the cited location:  “If the AP is accepting a request for a downlink TS, the Medium Time field shall be set to 0.(#3133)”

The changes are shown below, for information.

9.9.3.1.1 Procedures at the AP
Regardless of the AC’s ACM setting, the AP shall respond to an ADDTS Request frame with an ADDTS Response frame that may be to accept or deny the request. On receipt of an ADDTS Request frame from a non-AP STA, the AP shall make a determination about whether to

a) Accept the request, or

b) Deny the request.

The algorithm used by the AP to make this determination is implementation dependent. If the AP decides to accept the request, the AP shall also derive the medium time from the information conveyed in the TSPEC element in the ADDTS Request frame. The AP may use any algorithm in deriving the medium time, but K.2.2 (Deriving medium time) provides a procedure that may be used. Having made such a determination, the AP shall transmit a TSPEC element to the requesting non-AP STA contained in an ADDTS Response frame. If the AP is accepting the request, the Medium Time field shall be specified. If the AP is accepting a request for a downlink TS, the Medium Time field shall be set to 0.(#3133) If the AP is accepting a request corresponding to an AC for which ACM is 0 (e.g., the TSPEC is to change APSD behavior), the Medium Time field shall be set to 0."(#3134)
	3123
	785.00
	11.2.1.1
	The text states, "A single buffered MSDU, A-MSDU, or MMPDU for a STA in the PS mode shall be forwarded to the STA after a PS-Poll has been received from that STA." This excludes the possibility that an A-MPDU can be transmitted to the STA. Why should power-save operation exclude this possibility?
	Add A-MPDU. Also on P790L11.
	MAC


Discussion:

The quoted text is at 789.50.

The power-saving section does not describe an A-MPDU as a unit of buffering.  There are no references to A-MPDU in 11.2, except relating to the definition of trigger frame, and some misleading editor notes.

Under non-APSD power saving there is a 1:1 correspondance between units of buffering and PS-Poll frames received.  So while the AP could conceivably transmit the polled-for MSDU, A-MSDU or MMPDU in an A-MPDU, it could not use the opportunity to transmit more than one of these buffered items.

The text does not need to say how the MSDU, A-MSDU or MMPDU is transmitted.  Whether it is in an A-MPDU or not. There is no need to mention A-MPDU here because aggregation takes place in a MAC sublayer beneath the operation of the power-saving protocol.
Proposed resolution:

Disagree.

Under non-APSD power saving there is a 1:1 correspondance between units of buffering and PS-Poll frames received.  So while the AP could conceivably transmit the polled-for MSDU, A-MSDU or MMPDU in an A-MPDU, it could not use the opportunity to transmit more than one of these buffered items.  There is no need to mention A-MPDU here because aggregation takes place in a MAC sublayer beneath the operation of the power-saving protocol.

	3122
	785.00
	11.2.1.1
	The table describes the operation of power save incorrectly because it does not account for APSD operation. If a STA uses APSD, then it will not use PS-Poll frames to retrieve a buffered MSDU.
	Fix the text.
	MAC


Discussion:

The text in question is in Table 11-1 to the right of the PS cell:

STA listens to selected Beacon frames (based upon the ListenInterval parameter of the MLME-ASSOCIATE.request primitive) and sends PS-Poll frames to the AP if the TIM element in the most recent Beacon frame indicates a directed MSDU, A-MSDU, or MMPDU is buffered for that STA.

The AP shall transmit buffered directed MSDUs, A-MSDUs, or MMPDUs to a PS STA only in response to a PS-Poll from that STA, or during the CFP in the case of a CF-Pollable PS STA. In PS mode, a STA shall be in the Doze state and shall enter the Awake state to receive selected Beacon frames, to receive group addressed transmissions following certain received Beacon frames, to transmit, and to await responses to transmitted PS-Poll frames or (for CFPollable STAs) to receive CF transmissions of buffered MSDUs, A-MSDUs, or MMPDUs.
In APSD, the STA does set the power management mode to PS in the frame-control field.

(See 11.2.1.4:  “As APSD is a mechanism for the delivery of downlink MSDUs and bufferable MMPDUs to power-saving STAs, the frames transmitted by a STA using APSD shall have the Power Management bit in the Frame Control field set to 1 for buffering to take place at the AP.”)

The point is that APSD creates additional mechanisms for the deliver of buffered units,  but doesn’t change the requirement that an AP buffer those units.

The cited text is therefore incomplete.

Proposed resolution: 

Agree in principle.   Change first sentence of second para of bottom right cell of Table 11-1 to read:  “...in response to a PS-Poll from that STA, during the CFP in the case of a CF-Pollable PS STA, or during a scheduled or unscheduled APSD service period for the STA.”
The proposed change is shown below:
STA listens to selected Beacon frames (based upon the ListenInterval parameter of the MLME-ASSOCIATE.request primitive) and sends PS-Poll frames to the AP if the TIM element in the most recent Beacon frame indicates a directed MSDU, A-MSDU, or MMPDU is buffered for that STA.

The AP shall transmit buffered directed MSDUs, A-MSDUs, or MMPDUs to a PS STA only in response to a PS-Poll from that STA, during the CFP in the case of a CF-Pollable PS STA, or during a scheduled or unscheduled APSD service period for the STA. In PS mode, a STA shall be in the Doze state and shall enter the Awake state to receive selected Beacon frames, to receive group addressed transmissions following certain received Beacon frames, to transmit, and to await responses to transmitted PS-Poll frames or (for CFPollable STAs) to receive CF transmissions of buffered MSDUs, A-MSDUs, or MMPDUs.

	3124
	787.00
	11.2.1.4
	Text should indicate that Max SP Length field is in the QoS Capability element included in (re)association request frames.
	Add the text.
	MAC


Discussion:

The commenter indicated this was an editorial comment.   The editor responded thus:

EDITOR: 2010-05-06 09:43:20Z

Transferring to MAC.  I believe the operation of Max SP Length may be ambiguous.  The question is whether the AP merely announces a static value in its QoS Capability element in beacons / other management frames,  or whether there is actually a negotiation during a (re-)association in which the STA proposes one value for the Max SP Length,  and the AP responds with a counter proposal.

I believe the static picture is correct, in which case the Max SP Length subfield should be reserved in QoS Info fields transmitted by a non-AP STA.

If the dynamic picture is correct, the Max SP Length subfield should be reserved in frames (e.g. beacons) that are not part of this negotiation.

The editor is wrong.   The point is that the Max SP Length field only occurs in the QoS Info field sent by a non-AP STA.  So it is a declaration by the non-AP STA of the maximum it is capable of receiving.  There is no aspect of negotiation or advertisement by the AP.
The cited para is at 787.20.
Proposed Resolution:

Agree in principle.  Insert: “of the QoS Capability element of the STA’s (Re)Association Request frame” after “Max SP Length field” in the 4th para of 11.2.1.4.

The proposed change is shown below: 

If there is no unscheduled SP in progress, the unscheduled SP begins when the AP receives a trigger frame from a STA, which is a QoS data or QoS Null frame using an AC the STA has configured to be triggerenabled. An A-MPDU that contains one or more trigger frames acts as a trigger frame. An unscheduled SP ends after the AP has attempted to transmit at least one MSDU, A-MSDU, or bufferable MMPDU using a delivery-enabled AC and destined for the STA, but no more than the number indicated in the Max SP Length field of the QoS Capability element of the STA’s (Re)Association Request frame if the field has a nonzero value.

	3127
	789.00
	11.2.1.5
	The text states "When all ACs associated with the STA are delivery-enabled, AP transmits one MSDU from the highest priority AC." I think this is incorrect--the AP should be able to transmit one frame (which may contain an MSDU, A-MSDU or A-MPDU).
	Change "MSDU" to "frame".
	MAC


Discussion:

The commenter is incorrect.  The unit of buffering and operation of all of the power-saving protocol is the “MSDU, A-MSDU or MMPDU”, regardless of whether this is transmitted in one MPDU or is fragmented across multiple MPDUs. 
Note, the commenter may have picked up on the inconsistency with previous sentence:

“For a STA using U-APSD, the AP transmits one frame destined for the STA from any AC that is not delivery-enabled in response to PS-Poll from the STA.” [my emphasis]  

This sentence contains an error, it should relate to “MSDU, A-MSDU or MMPDU”,  as this is the unit of buffering/operation of the PS protocol.  We could choose to fix this error by applying an “agree in principle” to the comment – which is stretching matters a bit as we would be doing the exact opposite of what the commenter wanted.   This change is made in 11-10/0190r2,  should that be approved.
	3126
	789.00
	11.2.1.5
	The text describes an MSDU as having an ordered bit. An MSDU cannot have an ordered bit (or any MAC header bits), only an MPDU can.
	Fix the text.
	MAC


Discussion:

The commenter is objecting to this text at 789.23:

If any associated STAs are in PS mode, all group addressed MSDUs in which the Order bit in the

Frame Control field is 0 shall be buffered.

Proposed resolution:
Agree in principle.  Replace  “in which the Order bit in the Frame Control field is 0” with “not using the StrictlyOrdered service class” in list item 3 of 11.2.1.5.
The change is shown below:
If any associated STAs are in PS mode, all group addressed MSDUs not using the StrictlyOrdered service class shall be buffered.

	3125
	789.00
	11.2.1.5
	The term "APSD-capable AP" is not defined in the standard.
	Define the capability in terms of a MIB variable.
	MAC


Discussion:  

There is a MIB variable we could use:  dot11APSDOptionImplemented.

And Clause 7 refers to this when defining the APSD capability field:

“An AP sets the APSD subfield to 1 within the Capability Information field when dot11APSDOptionImplemented is true and sets it to 0 otherwise. A non-AP STA always sets this subfield to0.”
Proposed Resolution:
Agree in principle.  Add “(i.e., an AP for which dot11APSDOptionImplemented is true)” after “APSD-capabile AP”.

The cited text is at 789.01:

The proposed change is shown below:

At every beacon interval, the AP shall assemble the partial virtual bitmap containing the buffer status per destination for STAs in the PS mode and shall send this out in the TIM field of the Beacon frame. At every beacon interval, the APSD-capable AP (i.e., an AP for which dot11APSDOptionImplemented is true) shall assemble the partial virtual bitmap containing the buffer status of nondelivery-enabled ACs (if there exists at least one nondeliveryenabled AC) per destination for STAs in PS mode and shall send this out in the TIM field of the Beacon frame. When all ACs are delivery-enabled, the APSD-capable AP shall assemble the partial virtual bitmap containing the buffer status for all ACs per destination.
	3128
	792.00
	11.2.1.7
	The text states, "When a STA that is using U-APSD and has all ACs deliveryenabled detects that the bit corresponding to its AID is 1 in the TIM, the STA shall issue a trigger frame or a PS-Poll frame to retrieve the buffered MSDU, A-MSDU, or MMPDU." This behavior is inconsistent with WMM U-APSD specification. These two specs should be algined In order to make these consistent and reduce the potential for future interoperability problems.
	Change the cited text to "When a STA that is using U-APSD and has all ACs deliveryenabled detects that the bit corresponding to its AID is 1 in the TIM, the STA shall issue a trigger frame."
	MAC


Discussion:

When all ACs are delivery enabled, the TIM bit merely indicates some buffered traffic.
The AP’s response to a PS-Poll frame in this case is given in 789.53: “When all ACs associated with the STA are delivery-enabled, AP transmits one MSDU from the highest priority AC.”  The AP’s response to a trigger frame is given in 11.2.1.4. 

The proposed change introduces an inconsistency between the specified AP’s response to a PS-Poll and a description of what the non-AP STA is allowed to transmit.
Furthermore, it would make a legacy device that chooses to transmit a PS-Poll in this case non-compliant.

The WG has tested the idea of making changes for compatibility with WMM, and did not approve a PAR and 5C for this purpose.   While the goal of compatibility with WMM is an attractive one to many people in the industry, it should not be achieved at the expense of making legacy devices non-compliant.

Proposed resolution:

Disagree.  The proposed change does not identify a problem within the 802.11 standard.

The proposed change would make a legacy device that chooses to transmit a PS-Poll in this case non-compliant.

	3129
	793.00
	11.2.1.11
	The text states that "Any AP aging function shall not cause the buffered traffic to be discarded after any period that is shorterthan the ListenInterval of the STA for which the traffic is buffered." However, this is inconsistent with dot11QAPEDCATableMSDULifetime (P1871L62).
	Change the text to state "Any AP aging function shall not cause the buffered traffic to be discarded after any period that is shorter than the ListenInterval of the STA for which the traffic is buffered or the dot11QAPEDCATableMSDULifetime of the AP, whichever is shorter."
	MAC


Discussion:

The question is whether the “aging function” cited here is the same function as that which operates dot11QAPEDCATableMSDULifetime, or operates the per-TS MSDU Lifetime.

I think the standard is ambiguous on this issue.  I would prefer to resolve the issue by clarifying that this AP aging function is independent of any other aging functions, which avoids having to repeat the rules for them here.

Proposed resolution:

Agree in principle.   Insert the following NOTE after the first para of 11.2.1.11: “NOTE—This aging function is independent of (i.e., in addition to) other causes of MSDU discard within the MAC,  such as due to the operation of a per-TS MSDU lifetime, or associated with dot11QAPEDCATableMSDULifetime.”

The change is shown below:

11.2.1.11 AP aging function

Any AP aging function shall not cause the buffered traffic to be discarded after any period that is shorter

than the ListenInterval of the STA for which the traffic is buffered. The exact specification of the aging

function is beyond the scope of this standard.
NOTE—This aging function is independent of (i.e., in addition to) other causes of MSDU discard within the MAC,  such as due to the operation of a per-TS MSDU lifetime, or related to dot11QAPEDCATableMSDULifetime.
	3131
	809.00
	11.4
	The text states "The main purpose of the TSPEC is to reserve resources within the HC and modify the HC’s scheduling behavior." Note that TSPECs apply to both EDCA and HCCA HC behavior. HCCA uses a scheduler while EDCA does not. Therefore the text is incorrect.
	Delete the word "scheduling" in the cited sentence.
	MAC


Discussion:

Whether one use of the TSPEC is “main” or not is debatable.
Removing “scheduling” leaves the meaningless “modify the HC’s behaviour”.

I propose an alternative that limits the second part to HCCA.

Proposed resolution:

Agree in principle.  The HC’s scheduling behaviour is not modified for EDCA access policy.

Insert “, in the case of HCCA and HEMM access policies, to” after “within the HC and” at the cited location.
The change is shown below:

11.4 TS operation

11.4.1 Introduction

A TSPEC describes the traffic characteristics and the QoS requirements of a TS. The main purpose of the

TSPEC is to reserve resources within the HC and, in the case of HCCA and HEMM access policies, to modify the HC’s scheduling behavior. It also allows other parameters to be specified that are associated with the TS, such as a traffic classifier and acknowledgment policy.
	3132
	810.00
	11.4.3
	The text states, "Initially a TS is inactive. A STA shall not transmit any QoS data frames in which the TID subfield of theQoS Control field matches an inactive TS." This is in conflict with the paragraph on P523L41.
	Change the text "Initially a TS is inactive. A STA shall not transmit any QoS data frames in which the TID subfield of the QoS Control field matches an inactive TS" to "Initially a TS is inactive. A STA shall not transmit any QoS data frames in which the TID subfield of the QoS Control field matches an inactive TS when dot11RejectUnadmittedTraffic is true. A STA may transmit a QoS data frames in which the TID subfield of the QoS Control field matches an inactive TS when dot11RejectUnadmittedTraffic is false or not present only if it uses EDCA parameters of a lower priority AC, as indicated in Table 9-1 (UP-to-AC mappings), that does not require admission control.
	MAC


Discussion:

The cited text: (810.47)

Initially a TS is inactive. A STA shall not transmit any QoS data frames in which the TID subfield of the

QoS Control field matches an inactive TS.

The commenter’s proposed change:

Initially a TS is inactive. A STA shall not transmit any QoS data frames in which the TID subfield of the QoS Control field matches an inactive TS when dot11RejectUnadmittedTraffic is true. A STA may transmit a QoS data frames in which the TID subfield of the QoS Control field matches an inactive TS when dot11RejectUnadmittedTraffic is false or not present only if it uses EDCA parameters of a lower priority AC, as indicated in Table 9-1 (UP-to-AC mappings), that does not require admission control.
I believe the change to highlight a potential ambiguity.  What does “TID subfield matches a TS” mean?  We have two choices:

1. TID subfield matches the TSID of a TS

2. TID subfield matches the UP of a TS

I believe the intent of the original language was the first one of these – i.e. don’t transmit QoS data frames with a TID value that matches the TSID of an inactive TS.  I don’t believe the second interpretation is reasonable.
The commenter’s changes all relate to admission control.  In the admission control case:

1. The STA chooses a TSID (8-15) containing a UP (0-7) requesting medium time

2. The AP responds, and if accepted,  a TS is created,  identified by a TSID (8-15)

3. MSDUs that arrive at the MAC SAP with the two UP values that map onto the same AC value identified from the UP value in the TSID are subject to transmission using the Admission control mechanism,  and using medium time from the sum of all TSs that map to this AC

According to my interpretation, nothing needs to be done, because a data frame’s TID can only match a TSID when it is transmitted using HCCA or HEMM (see Table 7-5 page 90.46). And when transmitting using HCCA or HEMM, admission control is not permitted (page 524.02).
In the case when RejectUnadmittedTraffic is true, the rules for transmission of QoS Data Frames relating to a TID for which admission control is required,  are already described in 9.9.3.1,  and no additional specification is required.
Proposed resolution:

Disagree.  The phrase “TID subfield of the QoS Control field matches an inactive TS” mean that the data’s TID in this case has to be a number in the range 8-15.  As described in Table 7-5, this case relates to HCCA and HEMM access policies only; and has nothing to do with admission control (see page 524 line 2).   The rules for transmission of a QoS data frame with TID matching an AC subject to admission control are defined in 9.9.3.1, and already include the case where, dependent on dot11RejectUnadmittedTraffic, it either transmits the frame using the EDCA parameters of a lower priority AC, or it discards the data.



Abstract


This submission contains proposed resolutions for the comments submitted by Dave Stephenson on LB162.








It was agreed at the 2010-05-07 TGmb telecon that Mark Hamilton, Kaberi Banerjea and Adrian Stephens would work on a resolution of these comments.   This document is the output of that activity.
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