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Abstract

This document provides normative text that defines the handling and frame format of broadcast and multicast frames with respect to priority and possible settings of the TsDS bit. Editorial instructions are given by Insert and Change. Changes are indicated by using blue text for insertion and red strikethrough for deletion relative to Draft 4.4. Changes that were highlighted in Draft 4.3 are no longer highlighted in this submission.

The following table shows the ballot comments solved by this submission. The resultions with green background color are proposed by this submission. The comment with red background color has been categorized as contentious in a TGe ad-hoc ballot comment resolution group.

	179
	Myles, Andrew
	6.1.1.1
	T
	Y
	Text: “In the event that the received frame has a destination address within the BSS, and there is an existing TSPEC set up for the frame, the AP shall determine the transmit queue according to the TSID of the TS with the destination address. In the event that the received frame has a destination address within the BSS and there is no TSPEC set up for the frame, the AP shall determine the transmit queue according to the priority mappings in Table 0.1.”

Problem: In general, the spec does not indicate how multicast transmissions are handled in a mixed BSS that contains both QoS and non-QoS stations.  In a mixed BSS, an AP should be free to transmit a single “non-QoS” copy of each multicast frame at the best-effort priority.
	Solution: Add the following text:  “In a mixed BSS that contains both QoS and non-QoS stations, the AP may transmit multicast frames of any priority as non-QoS data frames, so that both legacy stations and QSTAs can receive the frames.”
	Feb adhoc
	Alternate resolution. A table is added to clause 7.2.2 defining the frame format of broadcast and multicast MPDUs. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	867
	Amann, Keith
	9.2.7 (In base standard)
	T
	Y
	There have been no changes made in 802.11e to define how broadcast/multicast traffic is treated from a priority perspective.
	Modify clause 9.2.7 appropriately to account for delivery of prioritized broadcast/multicast traffic.
	
	Alternate resolution. A table is added to clause 7.2.2 defining priority handling and frame format for bc/mc frames. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	1071
	Schrum, Sid
	7.2.2
	T
	N
	Generally speaking, there is no descriptoin in the draft of how multicast and broadcast frames are to be handled in a QAP, including what frame formats are allowed/ should be supported under what circumstances, and impact on status codes.  For example, if a non-QSTA is associated, then should all broadcast be Basic?  Can multicast be sent with priority?
	Suggest specifying that broadcast be sent with Basic format, and that multicast should use Basic format unless otherwise requested and it is know that all receiving stations are able to receive.
	Ad hoc group on clause 7
	Alternate solution. A table is added to clause 7.2.2 clarifying both priority handling and frame format to be used for mc/bc. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	629
	Soomro, Amjad
	7.1.3.1.3
	T
	Y
	In 802.11-1999 direct multicast is not allowed in BSS. It is not clear if this has changed in this draft. 
	Explicitly allow direct multicast in QBSS and include a reference in 7.1.3.1.3 saying that the ToDS can be set to zero in multicast frames.
	Ad hoc group on clause 7
	Accepted. Resolution by additions to Table 2 and the introduction of the new service class QoSLocalMulticast. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	1814
	Dickman, Georg
	7.3.2.15
	T
	N
	The TSPEC do not allow the negotiation of a multicast stream originating from the infrastructure or relayed by the QAP.
	Provide a mechanism that allows the setup of a multicast stream.
	Ad hoc group on clause 7
	Alternate solution. The QoSLocalMulticast service class allows to setup a multicast stream within the QBSS. A downlink multicast stream is not foreseen. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	628
	Soomro, Amjad
	9.6
	T
	Y
	line 38-39. Since AP knows about the rate capabilities of the STAs that it is transmitting the multicast frames to, the restriction to use only rates from the basic rate set is not needed.
	Allow an AP to transmit mutlicast frames at rates greater than basic rate set if all recipients support it.
	
	Alternate resolution. Allow the transmitter of a multicast frame to use any rate for all multicast/broadcast frames that are not best effort and are not transmitted by the AP. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	1804
	Dickman, Georg
	6.2.1.1.2
	T
	N
	The strictly ordered service has the side effect that broadcast and multicast MSDUs do not need to be queued in the AP until all STAs are awake. As defined here, QSTAs would have to set the strictly ordered bit to zero such that any multicast frame is subject to buffering in the AP. This is an unwanted effect especially for multicast streaming or higher layer synchronization.
	Explicitly allow QSTAs to use the StrictlyOrdered class when the destination address is a multicast/broadcast address. The AP shall ignore the power save status of the associated STAs when forwarding such a MSDU.
	
	Alternate resolution. Prioritized multicast / broadcast frames shall not be buffered. Instruct the editor to adopt the changes from  document 802.11-3/312r1.

	1152
	Choi, Sunghyun
	11.6
	T
	
	Typically, a Broadcast and Multicast frame, which the AP receives from an associated STA, is forwarded to both BSS and DS to my best understanding. However, the MC frame, which is used for the HL timer synch, shouldn't be forwarded to the DS. 
	Make a special case such that the MC frame including the HL timer synch is forwarded into the QBSS only, but not to the DS.
	
	Alternate resolution. The addition of the QoSLocalMulticast is a means for achieving the commenter's goal. Instruct the editor to adopt the changes from  document 802.11-3/312r1.


Insert the following subclause after 5.2.4:

6.1 Overview of MAC services

Change the title and the existing paragraph in 6.1.1 as follows:

6.1.1 Asynchronous dData service

This service provides peer LLC entities with the ability to exchange MAC service data units (MSDUs). To support this service, the local MAC uses the underlying PHY-level services to transport an MSDU to a peer MAC entity, where it will be delivered to the peer LLC. Such asynchronous MSDU transport is performed on a best-effort connectionless basis. By default, MSDU transport is on a best effort basis.  However, the QoS facility uses a traffic identifier to specify differentiated services on a per-MSDU basis. There are no guarantees that the submitted MSDU will be delivered successfully. Broadcast and multicast transport is part of the asynchronous data service provided by the MAC. Due to the characteristics of the WM, broadcast and multicast MSDUs may experience a lower quality of service, compared to that of unicast MSDUs. All STAs support the asynchronous data service, but only QSTAs in a QBSS differentiate their MSDU delivery according to the designated traffic category or traffic stream of individual MSDUs. Because operation of certain functions of the MAC may cause reordering of some MSDUs, as discussed in more detail below, in non-QoS STAs, there are two service classes within the asynchronous data service. By selecting the desired service class, each LLC entity initiating the transfer of MSDUs is able to control whether MAC entities are or are not allowed to reorder those MSDUs. In QSTAs, there is only one service class, QoS, for unicast MSDUs and MSDUs may be reordered.  For broadcast and multicast MSDUs in a QSTA there is an additional service class, QoSLocal Multicast. The QoSLocalMulticast service class causes broadcast and multicast MSDUs to be delivered directly from the transmitting QSTA to STAs within the same QBSS as bc/mc MPDUs. Conversely, broadcast and multicast MSDUs using the QoS class will be sent as unicast MPDUs to the QAP that will both transmit it as bc/mc MPDUs to the QBSS and deliver it to the QAPs bridging layer.
6.1.3 MSDU ordering

Change the first paragraph of 6.1.3 as follows:

The services provided by the MAC sublayer permit, and may in certain cases require, the reordering of MSDUs. 
In a non-QoS STA, tThe MAC does not intentionally reorder MSDUs except as may be necessary to improve the likelihood of successful delivery based on the current operational (“power management”) mode of the designated recipient station(s), or to honor the priority parameter specified in the MA-UNITDATA.request of individual MSDUs. The sole effect of this reordering (if any), for the set of MSDUs received at the MAC service interface of any single station, is a change in the delivery order of broadcast and multicast MSDUs, relative to directed MSDUs, originating from a single source station address. If a higher-layer protocol using the asynchronous data service cannot tolerate this possible reordering, the optional StrictlyOrdered service class should be used. MSDUs transferred between any pair of stations using the StrictlyOrdered service class are not subject to the relative reordering that is possible when the ReorderableMulticast service class is used. However, the desire to receive MSDUs sent using the StrictlyOrdered service class at a station precludes simultaneous use of the MAC power management facilities at that station. 

In QSTAs operating in a QBSS, there are two service classes, designated as QoS and QoSLocalMulticast. The MSDUs are reordered, not only to improve the likelihood of successful delivery based on the current operational mode of the designated recipient station(s), but also are reordered to honor the priority parameters, specified in the MA-UNITDATA.request primitive, of the individual MSDUs. The effects of this reordering (if any), for the set of MSDUs received at the MAC service interface of any single station, is a change in the delivery order of broadcast and multicast MSDUs with a user priority of zero, relative to unicast MSDUs, and the reordering of MSDUs with different TID values, originating from a single source station address as well as the reordering of broadcast and multicast MSDUs with the same TID but different service classes. There shall be no reordering of unicast MSDUs with the same TID value and addressed to the same destination. 
6.2.1.1 MA-UNITDATA.request

6.2.1.1.2 Semantics of the service primitive

Change the final 2 paragraphs as follows:

The priority parameter specifies the priority desired for the data unit transfer. IEEE 802.11 allows  two  values: Contention or ContentionFree. The allowed values of priority are described in 6.1.1.2.
The service class parameter specifies the service class desired for the data unit transfer. In non-QoS STAs or in QSTAs associated in an nQBSS, IEEE 802.11 allows two values: ReorderableMulticast or StrictlyOrdered. In QSTAs associated in a QBSS, only the following two values are allowed: QoSLocalMulticast and QoS.

6.2.1.2 MA-UNITDATA.indication

6.2.1.2.2 Semantics of the service primitive

Change the final 3 paragraphs as follows:

The reception status parameter indicates the success or failure of the received frame for those frames that IEEE 802.11 reports via a MA-UNITDATA.indication. This MAC only reports "success" whenbecause all failures of reception are discarded without generating MA-UNITDATA.indication.

The priority parameter specifies the receive processing priority that was used for the data unit transfer. IEEE 802.11 allows two values: Contention or ContentionFree. The allowed values of priority are described in 6.1.1.2.
The service class parameter specifies the receive service class that was used for the data unit transfer. In non-QoS STAs, IEEE 802.11 allows two values: ReorderableMulticast or StrictlyOrdered. In QSTAs, the value of this parameter is either QoSLocalMulticast or QoS.

6.2.1.3 MA-UNITDATA-STATUS.indication

6.2.1.3.2 Semantics of the service primitive


Change the final 3 regular paragraphs, including the indented list, as follows:

The transmission status parameter is used to pass status information back to the local requesting LLC sublayer entity. IEEE 802.11 specifies the following values for transmission status:

 a)
Successful;

 b)
Undeliverable (for unacknowledged directed MSDUs when the adot11ShortRetryLimitMax or adot11LongRetryLimitMax retry limit would otherwise be exceeded);

 c)
Undeliverable (Excessive data length);

 d)
Undeliverable (Non-null source routing);

 e)
Undeliverable. Unsupported priority (for priorities other than Contention or ContentionFree at a non-QoS STA; or for priorities other than Contention, ContentionFree or an integer between and including 0 and 15 at a QSTA);

 f) 
Undeliverable. Unsupported service class (for service classes other than ReorderableMulticast or StrictlyOrdered for non-QoS STAs and service classes other than QoS or QoSLocalMulticast for QSTAs);
 g)
Unavailable priority (for ContentionFree when no point coordinator or hybrid coordinator is available, in which case the MSDU is transmitted with, and the provided priority of parameter value is set to, Contention; or for an integer between and including 1 and 15 at a QSTA which is not associated in a QBSS, in which case the MSDU is transmitted with, and the provided priority parameter value is set to, Contention);

 h)
Undeliverable. Unavailable service class (for StrictlyOrdered service when the station’s power management mode is other than “active”) for non-QoS STAs; QSTAs do not return this value as they do not provide the StrictlyOrdered  service class;

 i)
Undeliverable (TransmitMSDUTimer reached dot11MaxTransmitMSDULifetime before successful delivery);

 j)
Undeliverable (no BSS available);

 k)
Undeliverable (cannot encrypt with a null key).

The provided priority parameter specifies the priority that was used for the associated data unit transfer (Contention, or ContentionFree or an integer from 0 to 15).

The provided service class parameter specifies the class of service used for the associated data unit transfer. In non-QoS STAs, the value of this parameter is (ReorderableMulticast or StrictlyOrdered). In QSTAs, it is QoS or QoSLocalMulticast.
Table 2 – To/From DS combinations in data type frames

	To/From DS values
	Meaning

	To DS = 0
From DS = 0
	A data type frame direct from one STA to another STA within the same IBSS, or a data type frame direct from one non-AP QSTA to another non-AP QSTA within the same QBSS, or a data type bc/mc frame from a QSTA to other STAs within the same QBSS using the QoSLocalMulticast service class, as well as all management and control type frames.

	To DS = 1
From DS = 0
	Data frame destined for the DS. A data frame from a STA  to the DS via an AP.

	To DS = 0
From DS = 1
	Data frame exiting the DS. A data frame from the DS to a STA via an AP.

	To DS = 1
From DS = 1
	Wireless distribution system (WDS) data frame being distributed from one AP to another AP via the WM.


7.1.3.1.8 More Data field

Change the 4th paragraph  of the subclause as follows:

If power-saving STAs are associated, the More Data field is set to 1 in broadcast/multicast frames with nonzero user priority transmitted by the AP, when additional broadcast/multicast MSDUs, or MMPDUs, remain to be transmitted by the AP during this beacon interval. Otherwise, the MoreData field is set to 0.
7.1.3.5.3 Ack Policy Field

The Ack policy is two bits in length and identifies the Ack policy that shall be followed upon the delivery of the MPDU. The interpretation of these two bits is given in Table 3.2. 

Table 3.2 – Ack combination in QoS control field of QoS data frames

	Bit in QoS Control field:
	Bit 5
	Bit 6
	Meaning

	
	0
	0
	Normal acknowledgement. 

The addressed recipient returns an ACK or QoS (+) CF-ACK frame after a SIFS period, according to the procedures defined in 9.2.8, 9.3.3 and 9.10.3
The Ack Policy field is set to this value in all QoS Null (no data) frames.

	
	1
	0
	No Acknowledgement

The addressed recipient takes no action upon receipt of the frame. More details are provided in 9.12.

The Ack Policy field is set to this value in all QoS CF-Ack frames.
This combination is used for broadcast and multicast frames that use the QoS frame format.

	
	0
	1
	The Ack Policy field is set to this value for all subtype QoS CF-Poll and subtype QoS Poll+CF-Ack frames.



	
	1
	1
	Block Acknowledgement

The addressed recipient shall take no action upon the receipt of the frame except for recording the state. The recipient can expect a 
BlockAckRequest frame in the future to which it shall respond using the procedure described in 9.11.


7.2.2 Data frames

Add the following text and table at the end of the subclause:

Data frames with a multicast or broadcast destination address shall use the frame format as specified in Table X.
Table X: Basic versus QoS frame format for multicast and broadcast frames in a QBSS

	To DS
	From DS
	Priority (same as 802.1D)
	Priority handling
	Frame format

	0


	0


	any


	mapping to AC as specified in Table 0.1
	basic frame format, QoS frame format may be used if all members of the multicast group are known to be QSTAs


	0


	1


	0


	handling as specified in clause 9.10.2
	basic frame format, QoS frame format may be used if all members of the multicast group are known to be QSTAs



	
	
	> 0
	mapping to AC as specified in Table 0.1
	

	1
	0
	these frames are always have a unicast receiver address and are to be handled like other unicast data MPDUs

	1
	1
	


9.6 Multirate support

Change the text in 9.6 as follows:

Some PHYs have multiple data transfer rate capabilities that allow implementations to perform dynamic rate switching with the objective of improving performance. The algorithm for performing rate switching is beyond the scope of this standard, but in order to ensure coexistence and interoperability on multirate-capable PHYs, this standard defines a set of rules that shall be followed by all STAs.

All Control frames except the BlockAckReq and BlockAck frames shall be transmitted at one of the rates in the BSS basic rate set so they will be understood by all STAs in the BSS.

All frames with multicast and broadcast RA that are transmitted by the AP or have a user priority of zero  shall be transmitted at one of the rates included in the BSS basic rate set, regardless of their type or subtype. 

Data MPDUs, BlockAckReq and BlockAck frames and/or management MPDUs with a unicast RA shall be sent usingon any supported data rate subject to the following constraints. selected by the rate switching mechanism (whose output is an internal MAC variable called MACCurrentRate, which is used for calculating the Duration/ID field of each frame). A STA shall not transmit at a rate that is known not to be supported by the receiverdestination STA, as reported in the supported rates element in the management frames. For frames of type (QoS) Data+CF-ACK, (QoS) Data+CF-Poll+CF-ACK, and (QoS) CFPoll+CF-ACK, the rate chosen to transmit the frame must be supported by both the addressed recipient STA and the STA to which the ACK is intended.

Under no circumstances shall a STA initiate transmission of a data or management frame at a data rate higher than the greatest rate in the OperationalRateSet, a parameter of the MLME-JOIN.request primitive.

To allow the transmitting STA to calculate the contents of the Duration/ID field, the responding STA shall transmit its Control Response frame (either CTS or ACK), other than the BlockAck control frame, at the highest rate in the BSS basic rate set that is less than or equal to the rate of the immediately previous frame in the frame exchange sequence (as defined in 9.7). In addition, the Control Response frame shall be sent using the same PHY options as the received frame. The BlockAck control frame shall be sent at the same rate as the BlockAckReq frame if it is sent in response to a BlockAckReq frame.

For the HR/DSSS PHY, tThe time required to transmit a frame for use in the Duration/ID field is determined using the PLME-TXTIME.request primitive (see 10.4.6) and the PLME-TXTIME.confirm primitive (see 10.4.7). In QSTAs, the Duration/ID field may cover multiple frames and may involve using the PLME-TXTIME.request several times.

For the 5 GHz PHY, the time required to transmit a frame for use in the Duration/ID field is determined using the PLME-TXTIME.request primitive and the PLME-TXTIME.confirm primitive. The calculation method of TXTIME duration is defined in 17.4.3.

9.10.2 HCF controlled channel access

The hybrid coordination function (HCF) controlled channel access (HCCA) mechanism manages access to the WM, using a hybrid coordinator (HC) that has higher medium access priority than non-AP STAs. This allows it to transfer traffic from itself and to allocate transmission opportunities (TXOPs) to non-AP QSTAs.

The HC is a type of cenralized coordinator (PC), but differs from the point coordinator used in PCF in several significant ways, although it may optionally implement the functionality of a PC. Most important is that HCF frame exchange sequences may be used among QSTAs associated in a QBSS during both the CP and the CFP. Another significant difference is that the HC grants a non-AP QSTA a polled TXOP with duration specified in a QoS (+)CF-Poll frame. Non-AP QSTAs may transmit multiple frame exchange sequences within given polled TXOPs, subject to the limit on TXOP duration.

All STAs inherently obey the NAV rules of the HCF as each frame transmitted under HCF by the HC or by a non-AP QSTA contains a duration value to cause STAs in the BSS to set their NAV to protect the frames expected to follow that frame. 

All non-AP QSTAs shall be able to respond to QoS (+)CF-Polls received from an HC.

The HC shall perform delivery of queued broadcast and multicast frames with a user priority of zero following DTIM beacons. The HC may use a longer CFP for QoS delivery and/or QoS polling by continuing with HCF frame exchange sequences, after broadcast/multicast delivery, for a total duration not to exceed dot11CFPMaxDuration. The HC may also operate as a PC, providing (non-QoS) CF-Polls to associated CF-Pollable STAs using the frame formats, frame exchange sequences, and other applicable rules for PCF specified in 9.3. 

An HC may perform a backoff following an interruption of a frame exchange sequence due to lack of an expected response under the rules described in clause 9.10.2.1.3, using dot11HCCWmin, dot11HCCWmax and dot11HCAIFSN and the backoff rules in 9.1 and 9.10.1.5. The decision to perform a backoff by the HC is dependent on conditions such as interference from an overlapping BSS. The mechanism to detect the interference from an overlapping BSS and the decision to perform a backoff by the HC are beyond the scope of this amendment to the standard.

11.2.1.4 AP operation during the contention period
change the subbullet d) of this subclause as follows:

d) All broadcast/multicast MSDUs, with the Order bit in the Frame Control field clear and a user priority of zero, shall be buffered if any associated STAs are in PS mode.

11.2.1.5 AP operation during the CFP

change the subbullet d) of this subclause as follows:
d) All broadcast/multicast MSDUs, with the Order bit in the Frame Control field clear and a user priority of zero, shall be buffered if any associated STAs are in PS mode, whether or not those STAs are CF-Pollable.

11.6 Higher-layer timer synchronization

A MAC that supports the MLME-HL-SYNC primitives shall respond to a MLME-HL-SYNC.request with an MLME-HL-SYNC.confirm containing a ResultCode of SUCCESS. This confirms to the requesting application that the specified group address has been entered into a MAC table of group addresses for which MLME-HL-SYNC.indication shall be provided.

In order to determine whether or not to provide an MLME-HL-SYNC.indication for a particular data frame, a MAC that supports MLME-HL-SYNC primitives compares the Address 1 field in a data frame's MAC header against a list of group addresses previously registered by an MLME-HL-SYNC.request. In the transmitter of a synchronization frame, the MLME-HL-SYNC.indication shall occur when the last symbol of a matching data frame is transmitted. Otherwise, the indication shall occur when the last symbol of the matching data frame is received. In both cases, the MLME-HL-SYNC.indication provided is simultaneous (within implementation-dependent delay bounds) with the indication provided to other stations within the BSS for the same data frame.

� Attempting to intersperse HCF frame exchange sequences and PCF frame exchange sequences in a single CFP can be extremely complex.
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