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Intruductions to Editor: Track changes option is used to make the changes proposed to 802.11s visible. If the clause is not changed by 802.11s after the modifications are done, it is indicated. 
· Introduction to mesh

Change the second paragraph as shown:

Many WLAN implementations can benefit from support for more flexible interoperable wireless connectivity. Functionally, the DS to which the AP connects can be replaced with interoperable wireless links or multi-hop paths. End stations can benefit from the ability to establish interoperable peer-to-peer wireless links with neighboring end stations and APs in an 802.11 wireless mesh network.

Mesh Stations (mesh STAs) are QoS STAs and a Mesh BSS (MBSS) is a QoS BSS that the QoS functionality is limited from QoS Infrastructure BSS as follows; a MBSS supports operation under the HCF using TXOPs gained through the EDCA mechanism. The parameters that control differentiation of traffic classes using EDCA are fixed. A MBSS has no HC and does not support polled TXOP operation and setting up of TSPEC. Mesh STAs may utilize Normal Ack, No Ack, no explicit acknowledgment and Block Ack operation.
An example 802.11 wireless mesh network is illustrated in Figure s1 (Example MBSS containing mesh STAs, mesh APs, and portals). A mesh STA may be collocated with one or more other entities (e.g., AP, portal, etc.), see 11C.8.6 (Mesh STA collocation). The implementation of collocated entities is beyond the scope of this standard. The configuration of a mesh STA that is collocated with an Access Point allows a single entity to logically provide both mesh functionalities and AP functionalities simultaneously. STAs associate with APs to gain access to the network. Only mesh STAs participate in mesh functionalities such as path selection and forwarding. Mesh portals interface the mesh network to other IEEE 802 LAN segments. Figure s1 (Example MBSS containing mesh STAs, mesh APs, and portals) illustrates this.

· Sequence Control field

· Sequence Number field

Change the third paragraph in 7.1.3.4.1 (Sequence Number field) as shown
Note: after the change 802.11s does not modify the clause:

QoS STAs associated in a QoS BSS maintain one modulo-4096 counter, per TID, per unique receiver (specified by the Address 1 field of the MAC header). Sequence numbers for QoS data frames are assigned using the counter identified by the TID subfield of the QoS Control field of the frame, and that counter is incremented by 1 for each MSDU or A-MSDU belonging to that TID. Sequence numbers for management frames, QoS data frames with a group address in the Address 1 field, and all non-QoS data frames sent by QoS STAs are assigned using an additional single modulo-4096 counter, starting at 0 and incrementing by 1 for each MSDU, A-MSDU or MMPDU. Sequence numbers for QoS (+)Null frames may can be set to any value.

· QoS Control field

Change the first paragraph of 7.1.3.5 (QoS Control field) as follow :

The QoS Control field is a 16-bit field that identifies the TC or TS to which the frame belongs and various other QoS-related information about the frame that varies by frame type and subtype. The QoS Control field is present in all data frames in which the QoS subfield of the Subtype field is set to 1 (see 7.1.3.1.2). Each QoS Control field comprises five subfields, as defined for the particular sender (HC, or non-AP STA,) and frame type and subtype. The usage of these subfields and the various possible layouts of the QoS Control field are described 7.1.3.5.1 through 7.1.3.5.8 and illustrated in Table 7-4.

Change the Table 7-4 as follows:

	· QoS Control field 

	Applicable frame

(sub) types
	Bits 0-3
	Bit 4
	Bits 5-6
	Bit 7
	Bit 8
	Bit 9
	Bits 10-15

	QoS CF-Poll and QoS CF-Ack+CF-Poll frames sent by HC
	TID
	EOSP
	Ack Policy
	Reserved
	TXOP Limit

	QoS Data+CF-Poll and QoS Data+CF-Ack+CF-Poll frames sent by HC
	TID
	EOSP
	Ack Policy
	A-MSDU Present
	TXOP Limit

	QoS Data and QoS Data+CF-Ack frames sent by HC
	TID
	EOSP
	Ack Policy
	A-MSDU Present
	AP PS Buffer State

	QoS Null frames sent by HC
	TID
	EOSP
	Ack Policy
	Reserved
	AP PS Buffer State

	QoS Data and QoS Data+CF-Ack frames sent by non-AP STAs that are not a PU buffer STA or a PU sleep STA in a non-mesh BSS
	TID
	0
	Ack Policy
	A-MSDU Present
	TXOP duration requested

	
	TID
	1
	Ack Policy
	A-MSDU Present
	Queue size

	QoS Null frames sent by non-AP STAs that are not a PU buffer STA or a PU sleep STA in a non-mesh BSS
	TID
	0
	Ack Policy
	Reserved
	TXOP duration requested

	
	TID
	1
	Ack Policy
	Reserved
	Queue Size

	QoS Data and QoS Data+CF-Ack frames sent by PU buffer STAs in a non-mesh BSS
	TID
	EOSP
	Ack Policy
	A-MSDU Present
	Reserved

	QoS Null frames sent by PU buffer STAs in a non-mesh BSS
	TID
	EOSP
	Ack Policy
	Reserved
	Reserved

	QoS Data and QoS Data+CF-Ack frames sent by PU sleep STAs in a non-mesh BSS
	TID
	Reserved
	Ack Policy
	A-MSDU Present
	Reserved

	QoS Null frames sent by PU sleep STAs in a non-mesh BSS
	TID
	Reserved
	Ack Policy
	Reserved
	Reserved

	All frames sent by mesh STAs in a MBSS
	TID
	EOSP
	Ack Policy
	A-MSDU Present
	Mesh Power Save Level
	RSPI
	Reserved


· Beacon frame format

Change the contents of the order 4 row order 10 row and order 23 row of Table 7-8 (Beacon frame body) as follows:

	· Beacon frame body 

	Order
	Information
	Notes

	4
	Service Set 

Identifier (SSID)
	When dot11MeshActivated is true, the SSID element is set to the wildcard value as described in 7.3.2.1 (SSID element). 

	10
	Traffic Indication MAP
	The TIM information element is present only within Beacon

 frames generated by APs or mesh STAs.

	23
	EDCA Parameter Set
	The EDCA Parameter Set element is present when dot11QosOptionImplemented is true and the QoS Capability

 element is not present. When dot11MeshActivated is true, EDCA Parameter Set element is not present.

	24
	QoS Capability
	The QoS Capability element is present if dot11QosOption-Implemented is true and EDCA Parameter Set element is not present. When dot11MeshActivated is true, QoS Capability element is not present.


· QoS Info field

Insert the following text to the end of 7.3.1.17, 
Note, after the change 802.11s does not modify the clause:
.

· EDCA Parameter Set element

Change the last paragraph of 7.3.2.29 (EDCA Parameter Set element) as shown,
Note, after the change 802.11s does not modify the clause:

Table 7-37 defines the default EDCA Parameter Set values used by non-AP STA with dot11OCBEnabled set to FALSE communicating within a BSS.

9.1.3.0a General
Insert the following sentence to the end of 9.1.3.0a General as shown:

· The folowin text is based on the amendment by 11mb (D1.03).
Mesh STAs is QoS STA and may obtain TXOPs by using EDCA mechanism (9.1.3.1). However a MBSS has no HC and does not support polled TXOP operation (9.1.3.2).

· HCF contention-based channel access (EDCA)

Change the second paragraph in 9.1.3.1 as shown:

· The following text is based on the amendment by 11p.

For each AC, an enhanced variant of the DCF, called an enhanced distributed channel access function (EDCAF), contends for TXOPs using a set of EDCA parameters. When communicating outside the context of a BSS (dot11OCBEnabled is true), the EDCA parameters are the corresponding default values or are as set by the SME in the MIB attribute table dot11EDCATable. When communicating within a BSS, the EDCA parameters used are from the EDCA Parameter Set element, or from the default values for the parameters when no EDCA Parameter Set element is received from the AP of the BSS with which the STA is associated or when the STA is a mesh STA. The parameters used by the EDCAF to control its operation are defined by MIB attribute table dot11QAPEDCATable at the AP and by MIB attribute table dot11EDCATable at the non-AP STA.
Change the second to last paragraph in 9.1.3.1 as shown:

The management frames shall be sent using the access category AC_VO without being restricted by admission control procedures. A QoS STA shall also send management frames using the access category AC_VO before associating with any BSS or before establishing peerings with MBSS, even if there is no QoS facility available in that BSS. BlockAckReq and BlockAck control frames shall be sent using the same QoS parameters as the corresponding QoS data frames. PS-Poll control frames shall be sent using the access category AC_BE to reduce the likelihood of collision following a Beacon frame. For the purpose of determining the proper AC for an RTS frame, the RTS frame shall inherit the UP of the data or management frame(s) that are included in the frame exchange sequence where the RTS is the first frame.

Insert the following new subclause after the 9.1.3.2:

· Mesh coordination function (MCF)

The mesh facility includes an additional coordination function called MCF that is usable only in an MBSS. Mesh STAs shall implement the MCF only. MCF has both a contention-based channel access and contention free channel access mechanism. The contention based mechanism is EDCA and the contention free mechanism is called the Mesh Coordinated Channel Access (MCCA) mechanism, that optimizes frame exchanges in the MBSS. MCF uses the default values for PTKSA, GTKSA and STKSA Replay Counters. The operation rules of the EDCA are defined in 9.9.1. The operation rules of the MCCA are defined in 9.9a.3 (MCF controlled channel access (MCCA)).

9.9.0a General
Insert the following sentence to the end of 9.1.3.0a General as shown:

· The folowin text is based on the amendament by 11mb (D1.03).
Mesh STAs is QoS STA and may obtain TXOPs by using EDCA mechanism (9.9.1). However a MBSS has no HC and does not support polled TXOP operation (9.9.2) and setting up of TSPEC (9.9.3).

· EDCA TXOPs

Change the fifth paragraph in 9.9.1.2 as shown:

It should be noted, that when transmitting multiple frames in a TXOP using acknowledgment mechanisms other than Normal Ack, a protective mechanism should be used (such as RTS/CTS or the protection mechanism described in 9.13). A QoS AP may send broadcast/multicast group addressed frames without using any protection mechanism. In QoS IBSSs or MBSSs or when dot11OCBEnabled is true, broadcast/multicast group addressed frames shall be sent one at a time, and backoff shall be performed after the transmission of each of the broadcast/multicast group addressed frames.

· EDCA backoff procedure

Change the second to last dashed list item in 9.9.1.5 as shown
Note after the changes 802.11s does not modify the clause:

· The lettered list is changed to dashed list based on the amendment by 11n.

· If the QSRC[AC] or the QLRC[AC] for the QoS STA has reached dot11ShortRetryLimit or dot11LongRetryLimit respectively, CW[AC] shall be reset to CWmin[AC].

· Retransmit procedures

Change the text in 9.9.1.6 as shown 
Note after the changes 802.11s does not modify the clause:

QoS STAs shall maintain a short retry counter and a long retry counter for each MSDU, A-MSDU or MMPDU that belongs to a TC requiring acknowledgment. The initial value for the short and long retry counters shall be zero. QoS STAs also maintain a short retry counter and a long retry counter for each AC. They are defined as QSRC[AC] and QLRC[AC], respectively, and each is initialized to a value of zero. 

After transmitting a frame that requires acknowledgment, the STA shall perform either of the acknowledgment procedures as appropriate and as defined in 9.2.8 and 9.10.3. The short retry count for an MSDU, A-MSDU that is not part of a Block Ack agreement or for an MMPDU shall be incremented every time transmission of a frame of length less than or equal to dot11RTSThreshold fails for that MSDU, A-MSDU or MMPDU. QSRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length less than or equal to dot11RTSThreshold fails. This short retry count and the QoS STA QSRC[AC] shall be reset when an A-MPDU or frame of length less than or equal to dot11RTSThreshold succeeds. The long retry count for an MSDU or A-MSDU that is not part of a Block Ack agreement or for an MMPDU shall be incremented every time transmission of a MAC frame of length greater than dot11RTSThreshold fails for that MSDU, A-MSDU or MMPDU. QLRC[AC] shall be incremented every time transmission of an A-MPDU or frame of length greater than or equal to dot11RTSThreshold fails. This long retry count and the QLRC[AC] shall be reset when an A-MPDU or frame of length greater than dot11RTSThreshold succeeds. All retransmission attempts for an MPDU that is not sent under a Block Ack agreement and that has failed the acknowledgment procedure one or more times shall be made with the Retry field set to 1 in the data or management frame.

Retries for failed transmission attempts shall continue until the short retry count for the MSDU, A-MSDU or MMPDU is equal to dot11ShortRetryLimit or until the long retry count for the MSDU, A-MSDU or MMPDU is equal to dot11LongRetryLimit. When either of these limits is reached, retry attempts shall cease, and the MSDU, A-MSDU or MMPDU shall be discarded. 

For internal collisions occurring with the EDCA access method, the appropriate retry counters (short retry counter for MSDU, A-MSDU or MMPDU and QSRC[AC] or long retry counter for MSDU, A-MSDU or MMPDU and QLRC[AC]) are incremented. For transmissions that use Block Ack, the rules in 9.10.3 also apply. STAs shall retry failed transmissions until the transmission is successful or until the relevant retry limit is reached. 

With the exception of a frame belonging to a TID for which Block Ack is set up, a QoS STA shall not initiate the transmission of any management or data frame to a specific RA while the transmission of another management or data frame with the same RA and having been assigned its sequence number from the same sequence counter has not yet completed to the point of success, retry fail, or other MAC discard (e.g., lifetime expiry). 

QoS STAs shall maintain a transmit MSDU timer for each MSDU passed to the MAC. The MIB attribute dot11EDCATableMSDULifetime specifies the maximum amount of time allowed to transmit an MSDU for a given AC. The transmit MSDU timer shall be started when the MSDU is passed to the MAC. If the value of this timer exceeds the appropriate entry in dot11EDCATableMSDULifetime, then the MSDU, or any remaining, undelivered fragments of that MSDU, shall be discarded by the source STA without any further attempt to complete delivery of that MSDU.

When A-MSDU aggregation is used, the HT STA maintains a single timer for the whole A-MSDU. The timer is restarted each time an MSDU is added to the A-MSDU. This ensures that no MSDU in the A-MSDU is discarded before a period of dot11EDCATableMSDULifetime has elapsed.

ANNEX D: 

Add the DEFVAL for the following MIB parameters:
dot11RSNAConfigNumberOfPTKSAReplayCounters OBJECT-TYPE

SYNTAX INTEGER

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"Specifies the number of PTKSA replay counters per association:

0 –> 1 replay counters,

1 -> 2 replay counters"

2 –> 4 replay counters,

3 –> 16 replay counters"

DEFVAL { 3 }

::= { dot11RSNAConfigEntry 18 }

dot11RSNAConfigNumberOfGTKSAReplayCounters OBJECT-TYPE

SYNTAX INTEGER

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"Specifies the number of GTKSA replay counters per association:

0 –> 1 replay counter,

1 –> 2 replay counters,

2 –> 4 replay counters,

3 –> 16 replay counters"

DEFVAL { 3 }

::= { dot11RSNAConfigEntry 29 }
dot11RSNAConfigNumberOfSTKSAReplayCounters OBJECT-TYPE

SYNTAX INTEGER

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"Specifies the number of STKSA replay counters per association:

0 -> 1 replay counter,

1 -> 2 replay counters,

2 -> 4 replay counters,

3 -> 16 replay counters"
DEFVAL { 3 }
::= { dot11RSNAConfigEntry 37 } 
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Abstract


This document provides suggested resolutions to CID 7, 126, 521,987, 1003, 1158, 20, 21, 22, 23, 24, 80, 356, 358, 359, 976, 1029, 334, 65, 342, 7, 1019, 140, 535, 102, 1028, 1166, 69, 1011 and 1196.





Summary of comment resolution: 


 - CID7, 126, 521,987, 1003, 1158: Update Clause 5.2.12.1


 - CID20, 21, 22, 23, 24, 80, 356, 358, 359, 976, 1029, 334: Delete the text: “or mesh STA” followd by “QoS STA” from Clause 9.1.3.1, 9.9.1.5, 9.9.1.6; Add text to overview.


 - CID65, 342: Delete a text of “or mesh STA” followed by “QoS STA” from Clause 7.1.3.4.1


 - CID70: Update Table 7-4 on Clause 7.1.3.5.2


 - CID 1019, 140: Delete QoS Info field and QoS Capability IE for mesh STA.


 - CID 535: Delete cited text 


 - CID 1025: Update text on 9.1.3a


 - CID 1028: Update text on 9.9.1.2


 - CID1166, 69, 1011: Update text on 9.1.3.1


- CID 1196: Add default value to dot11RSNAConfigNumberOfPTKSAReplayCounters, dot11RSNAConfigNumberOfGTKSAReplayCounters and dot11RSNAConfigNumberOfSTKSAReplayCounters. Only the default values use is allowed in mesh. 
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