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Resolved Comments of TGs Letter Ballot LB 159:

Accept: CID 2256
Counter: CIDs 2201, 2202, 2235, 2246, 2354, 2396, 2404, 2413, 2419, 2420, 2421, 2530, 2532, 2541, 2542, 2678, 2706, 2770
Reject: none
Resolution notes
Resolution notes are in 11-10-0403-03 and marked with RFI-Tüddelkram.
All changes are based on IEEE 802.11s draft standard D4.01. In some places, the numbering has to be adapted to the changes. There might be some problems with automated numbering in Annex D.

Instruction to Editor: Change text in clause 7.1.3.6.3 “Mesh Control field” as indicated by the WinWord change marks.

· Mesh Control field

The Mesh Control field is present in the unfragmented Mesh Data frame, in the first fragment of the Mesh Data frame, and in the Multihop Management Action frame transmitted by a mesh STA. When the Mesh Control field is present, the Mesh Control field is inserted as a header of the frame body data and placed as follows: 

· When the frame body contains other than A-MSDU and the frame is not encrypted, the Mesh Control field is placed in the first octets of the frame body.

· When the frame body contains other than A-MSDU and the frame is encrypted, the Mesh Control field is placed in the first octets of the encrypted data portion.

· When the frame body contains A-MSDU, the Mesh Control field is placed in the Aggregate MSDU subframe header as shown in Fehler! Verweisquelle konnte nicht gefunden werden..

The Mesh Control field is a variable length (from 6 to 24 octet, details are shown in Valid values for the Address Extension Mode ) field that includes:

· a one octet Mesh Flags field to control Mesh Control processing 

· a one octet Mesh Time to Live field for use in multi-hop forwarding to aid in limiting the effect of transitory path selection loops

· a four octet Mesh Sequence Number to suppress duplicates

· and in some cases a 6, 12, or 18 octet Mesh Address Extension field containing extended addresses enabling up to a total of 6 addresses in Mesh Data or Multihop Action frames 

The structure of the Mesh Control field is defined in Fehler! Verweisquelle konnte nicht gefunden werden..

	Mesh Flags
	Mesh Time To Live (Mesh TTL)
	Mesh Sequence Number
	Mesh 

Address Extension 

	Octets: 1
	1
	4
	0, 6, 12, or 18

	· Mesh Control field


The Mesh Flags field is 1 octet in length and contains the Address Extension Mode subfield. The structure of the Mesh Flags field is shown in Fehler! Verweisquelle konnte nicht gefunden werden..

	B0
 B1
	B2
 B7

	Address Extension Mode
	Reserved

	Bits: 2
	6

	· Mesh Flags field


The Address Extension Mode subfield indicates the contents of the Mesh Address Extension field. Valid values for the Address Extension Mode  defines valid values for the Address Extension Mode and describes the corresponding contents of the Mesh Address Extension field (see 11C.7.5 (Frame addressing and data forwarding in an MBSS), for the usage of the optional addresses contained in the Mesh Address Extension field). If the Address Extension Mode is 00, the Mesh Address Extension field is not present. For all other values, the Mesh Address Extension field is present following the Mesh Sequence Number field. 

	· Valid values for the Address Extension Mode 

	Address Extension Mode value (binary)
	Address Extension Mode description
	Mesh Address Extension field length (octets)
	Applicable 

frame types

	00
	No Mesh Address Extension field
	0
	Data

	01
	Mesh Address Extension field contains Address 4
	6
	Management 

(Multihop Action), 

Data (proxied, group addressed)

	10
	Mesh Address Extension field contains Address 5 and Address 6
	12
	Data (proxied, individually addressed)

	11
	Mesh Address Extension field contains Address 4, Address 5, and Address 6
	18
	Management 

(Multihop Action)


The Mesh Time to Live (Mesh TTL) field is 1 octet in length and contains an unsigned integer corresponding to the remaining number of times the MSDU/MMPDU can be forwarded. 11C.7.5.2 (Addressing of individually addressed frames and data forwarding) and 11C.7.5.3 (Addressing of group addressed frames and data forwarding) describe how Mesh TTL is used in both individually and group addressed frames.

The Mesh Sequence Number field is 4 octets in length and contains an unsigned integer sequence number counter value. Source mesh STAs assign mesh sequence numbers from a single modulo- 4 294 967 296 counter, starting at 0 and incrementing by 1 for each MSDU or MMPDU that is transmitted with a Mesh Control field. Usage of the Mesh Sequence Number is described in 11C.7.5.5 (Detection of duplicate MSDUs/MMPDUs).

NOTE—It is believed that a 32 bit sequence number is sufficient as the rollover would occur after a period of 5 days assuming a source continuously transmitting at a rate of 104 frames per second.

The Mesh Address Extension field, shown in  REF  RTF390037003200320035003a00 \h
, is 6, 12, or 18 octets in length and is present only when the Address Extension Mode subfield of the Mesh Flags field is a non-zero value. The Mesh Address Extension field provides up to three additional address fields for mesh address extension as defined in Valid values for the Address Extension Mode . The interpretation of the extended Address fields is described in 11C.7.5.1 (Overview).

	Address 4
	Address 5
	Address 6

	Octets: 6
	6
	6

	· Mesh Address Extension field


The Address 4 subfield is present in Management frames of subtype Multihop Action or in proxied group addressed Mesh Data frames to carry a fourth address (which is not included as a part of the MAC header for these frames). The Address 4 subfield is not present in the Mesh Address Extension field of individually addressed Mesh Data frames (because a fourth address is included as part of the MAC header for these frames).

The Address 5 subfield and Address 6 subfield are present to transport the addresses of source and destination end station of End-to-End 802 communication in cases where either (or both) of the end stations are not mesh STAs at the beginning or end of a single mesh path. (See Figure s53 (Example addressing for a Mesh Data frame).) 

NOTE— This is useful, for example, when the end stations of IEEE 802 communication are non-mesh, external STAs that communicate over a mesh via proxy mesh STAs.

Details on the usage of these optional address fields are given in 11C.7.5 (Frame addressing and data forwarding in an MBSS).

Instruction to Editor: Change text in clause 7.3.2.107 “PANN element” as indicated by the WinWord change marks.

· PANN element

The Portal Announcement (PANN) element is used for announcing in the MBSS the presence of a mesh STA collocated with a portal.

The PANN element is transmitted in a Beacon or a Mesh Interworking Action frame (see Fehler! Verweisquelle konnte nicht gefunden werden.).

The format of the PANN element is shown in PANN element.

	Element ID
	Length
	Flags
	Hopcount
	Element Time to Live
	Mesh 
Portal Address
	PANN
Sequence
Number
	Interval

	Octets: 1
	1
	1
	1
	1
	6
	4
	2

	· PANN element


The Element ID is set to the value given in Fehler! Verweisquelle konnte nicht gefunden werden. for this element. The length is set to 15.

The Flags field is reserved for future use.

The Hop Count field is coded as an unsigned integer. When the mesh STA collocated with a portal sends the PANN primitive, it sets the hop count to 0. The Hop Count field indicates the number of hops the PANN primitive has traversed.

The Element Time to Live field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

The Mesh Portal Address is represented as a 48-bit MAC address and is set to the MAC address of the mesh STA that is collocated with the portal.

The PANN Sequence Number field is coded as an unsigned integer and is set to a PANN Sequence Number specific for the originating mesh STA collocated with the portal.

The Interval field is coded as an unsigned integer and is set to the number of seconds between the periodic transmissions of Portal Announcements by the mesh STA collocated with the portal.

Detailed usage of the PANN element is described in 11C.8 (Interworking).

Instruction to Editor: Change text in clause 7.3.2.108 “RANN element” as indicated by the WinWord change marks.

· RANN element

The Root Announcement (RANN) element is used for announcing the presence of a mesh STA configured as root mesh STA with dot11MeshHWMProotMode set to rann (4). RANN elements are sent out periodically by such a root mesh STA. 

The RANN element is transmitted in a Beacon or a Mesh Path Selection Action frame (see Fehler! Verweisquelle konnte nicht gefunden werden.).

The format of the RANN element is shown in RANN element.

	Element ID
	Length
	Flags
	Hop Count
	Element Time to Live
	Root Mesh STA Address
	HWMP Sequence Number 
	Interval 
	Metric

	Octets: 1
	1
	1
	1
	1
	6
	4
	4
	4

	· RANN element


The Element ID is set to the value given in Fehler! Verweisquelle konnte nicht gefunden werden. for this element. The length is set to 21.

The format of the Flags field is shown in RANN Flags field format.

	B0
	B1
B7

	Portal Role
	Reserved

	Bits: 1
	7

	· RANN Flags field format


The Flags field is set as follows.

Bit 0: Portal Role (0 = non-portal, 1 = portal).

Bit 1-7: Reserved.

The Hop Count field is coded as an unsigned integer and indicates the number of hops from the originating root mesh STA to the mesh STA transmitting this element.

The Element Time to Live field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

The Root Mesh STA Address field is represented as a 48-bit MAC address and is set to the MAC address of the root mesh STA.

The HWMP Sequence Number is coded as an unsigned integer and is set to the HWMP sequence number specific to the root mesh STA. 

The Interval field is coded as an unsigned integer and is set to the number of TUs between the periodic transmissions of Root Announcements.

The Metric field is set to the cumulative metric from the originating root mesh STA to the mesh STA transmitting the announcement.

Detailed usage of the RANN element is described in 11C.10.9 (Root Announcement (RANN)).

Instruction to Editor: Change text in clause 7.3.2.109 “PREQ element” as indicated by the WinWord change marks.

· PREQ element

The Path Request (PREQ) element is used for discovering a path to one or more target mesh STAs, building a proactive (reverse) path selection tree to the root mesh STA, and confirming a path to a target mesh STA (optional). 

The format of the PREQ element is shown in PREQ element.

	Element ID
	Length
	Flags
	Hopcount
	Element Time to Live
	PREQ ID
	Originator Mesh STA Address
	Originator HWMP Sequence Number
	Originator 
External Address
	Lifetime

	Octets:1
	1
	1
	1
	1
	4
	6
	4
	0 or 6
	4

	
	
	
	
	
	
	
	
	
	

	Metric
	Target Count
	Per 
Target 
Flags #1
	Target Address #1
	Target HWMP Sequence Number #1
	...
	Per 
Target 
Flags #N
	Target Address #N
	Target Sequence Number #N
	

	4
	1
	1
	6
	4
	...
	1
	6
	4
	

	· PREQ element


The Element ID is set to the value given in Fehler! Verweisquelle konnte nicht gefunden werden. for this element. The length is set to 37 to 252 octets.

The format of the Flags field is shown in PREQ Flags field format.

	B0
	B1
	B2
	B3
B5
	B6
	B7

	Portal Role
	Addressing Mode
	Proactive PREP
	Reserved
	AE
	Reserved

	Bits: 1
	1
	1
	3
	1
	1

	· PREQ Flags field format


The Flags field is set as follows.

Bit 0: Portal Role (0 = non-portal, 1 = portal).

Bit 1: Addressing Mode (0 = group addressed, 1 = individually addressed).

Bit 2: Proactive PREP (0 = off, 1 = on).

Bit 3-5: Reserved.

Bit 6: Address Extension (AE) (1= external address present, 0 = otherwise).

Bit 7: Reserved.

The Hop Count field is coded as an unsigned integer and is set to the number of hops from the originator to the mesh STA transmitting the request.

The Element Time to Live field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

The PREQ ID field is coded as an unsigned integer and is set to some unique ID for this PREQ.

The Originator Mesh STA Address field is represented as a 48-bit MAC address and is set to the originator MAC address.

The Originator HWMP Sequence Number is coded as an unsigned integer and is set to the HWMP sequence number specific to the originator. 

The Originator External Address field is the MAC address of an external STA proxied by the Originator.This field is only present if the AE flag is set to 1 and is represented as a 48-bit MAC address.

The Lifetime field is coded as an unsigned integer and is set to the time for which mesh STAs receiving the PREQ consider the forwarding information to be valid. The lifetime is measured in TUs.

The Metric field is set to the cumulative metric from the originator to the mesh STA transmitting the PREQ.

The Target Count N field is coded as an unsigned integer and gives the number of targets (N) contained in this PREQ. The maximum value of N is 20.

The format of the Per Target Flags field is shown in PREQ Per Target Flags field format and contains the following bits.

	B0
	B1
	B2
	B3
 B7

	TO
	Reserved
	USN
	Reserved

	Bits: 1
	1
	1
	5

	· PREQ Per Target Flags field format


· Bit 0: Target Only (TO): The TO flag defines which mesh STA responds with a PREP element to the PREQ element containing an individual target address. If TO=1, only the target mesh STA responds with an individually addressed PREP. If TO=0, intermediate mesh STAs with active forwarding information to the target mesh STA also respond.

· Bit 1: Reserved
· Bit 2: USN (Unknown Target HWMP Sequence Number): The USN flag indicates whether the Target HWMP Sequence Number field of the corresponding target can be interpreted as HWMP sequence number (USN=0) or not (USN=1), the latter meaning that a target HWMP sequence number is unknown at the originator mesh STA.

· Bit 3-7: Reserved

The Target Address is represented as a 48-bit MAC address.

The Target HWMP Sequence Number field is coded as an unsigned integer and is the latest known HWMP sequence number received in the past by the originator mesh STA for any path towards the target. If such a target HWMP sequence number is not known, the USN bit is set to 1 and Target HWMP Sequence Number field is reserved.

Detailed usage of the PREQ element is described in 11C.10.6 (Path Request (PREQ)).

NOTE—The PREQ element can be transmitted to a neighbor peer mesh STA in either an individually addressed or a group addressed PREQ. An “individually addressed PREQ” is a PREQ element contained in a management frame that is individually addressed to a neighbor peer mesh STA. A “group addressed PREQ” is a PREQ element contained in a management frame that is group addressed to all neighbor peer mesh STAs.

 Detailed addressing information is provided in 11C.10.4 (Addressing of Mesh Path Selection Action frame).

Instruction to Editor: Change text in clause 7.3.2.110 “PREP element” as indicated by the WinWord change marks.

· PREP element(#1813)
The Path Reply (PREP) element is used to establish a forward path to a target and to confirm that a target is reachable. The PREP is issued in response to a PREQ.

The format of the PREP element is shown in Path Reply element.

	Element ID
	Length
	Flags
	Hopcount
	Element Time to Live
	Target Mesh STA Address
	Target HWMP Sequence Number
	Target External Address
	Lifetime

	Octets: 1
	1
	1
	1
	1
	6
	4
	0 or 6
	4

	
	
	
	
	
	
	
	
	

	Metric
	Originator Mesh STA Address
	Originator HWMP Sequence Number
	
	
	
	
	
	

	4
	6
	4
	
	
	
	
	
	

	· Path Reply element


The Element ID is set to the value given in Fehler! Verweisquelle konnte nicht gefunden werden. for this element. The length is set to 31 or 37 octets.

The format of the Flags field is shown in PREP Flags field format.

	B0
 B5
	B6
	B7

	Reserved
	AE
	Reserved

	Bits:6
	1
	1

	· PREP Flags field format


The Flags field is set as follows.

Bit 0-5: Reserved. 

Bit 6: Address Extension (AE) (1=external address present, 0=otherwise). 

Bit 7: Reserved.

The Hop Count field is coded as an unsigned integer and is set to the number of hops from the path target to the mesh STA transmitting this element.

The Element Time to Live field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

The Target Mesh STA Address is the MAC address of the target mesh STA or target proxy mesh STA and is represented as a 48-bit MAC address.

The Target HWMP Sequence Number field is coded as an unsigned integer and is set to the HWMP sequence number of the target mesh STA (if the AE flag is set to 0) or target proxy mesh STA (if the AE flag is set to 1).

The Target External Address field is set to the external address on behalf of which the PREP is sent. This field is present only if Bit 6 (AE) in Flags = 1 and is represented as a 48-bit MAC address.

The Lifetime field is coded as an unsigned integer and is set to the time for which mesh STAs receiving the PREP consider the forwarding information to be valid. The lifetime is measured in TUs.

The Metric field indicates the cumulative metric from the path target to the mesh STA transmitting this element.

The Originator Mesh STA Address field is represented as a 48-bit MAC address and is set to the MAC address of the originator, which is contained in the PREQ.

The Originator HWMP Sequence Number field is coded as an unsigned integer and is set to the HWMP sequence number of the originator mesh STA contained in the PREQ.

The detailed usage of the PREP element is described in 11C.10.7 (Path Reply (PREP)).

Instruction to Editor: Change text in clause 7.3.2.111 “PERR element” as indicated by the WinWord change marks.

· PERR element

The Path Error (PERR) element is used for announcing an unreachable destination.

The format of the PERR element is shown in Path Error element.

	Element ID
	Length
	Element Time to Live
	Number of Destinations N
	Flags #1
	Destination Address #1
	HWMP Sequence 
Number

#1
	Reason Code #1
	...

	Octets: 1
	1
	1
	1
	1
	6
	4
	2
	

	· Path Error element


The Element ID is set to the value given in Fehler! Verweisquelle konnte nicht gefunden werden. for this element. The length is variable and set to (2 + 13 * Number of Destinations) octets.

The Element Time To Live (Element TTL) field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

The Number of Destinations N field is coded as an unsigned integer and indicates the number of announced destinations in PERR (Destination Address, HWMP Sequence Number, and Reason Code).

The Flags field is shown in PERR Flags field format.

	B0
	B1
	B2
B7

	USN
	RC
	Reserved

	Bits:1
	1
	6

	· PERR Flags field format


The USN (Unknown Sequence Number) subfield is of 1 bit in length and is set to 1 if HWMP Sequence Number is not known or not valid. It is set to 0 otherwise. When the USN subfield is 1, the content of HWMP Sequence Number field is reserved.

The RC subfield indicates the validity of the Reason Code field. It is set to 1 if the Reason Code field is valid, and set to 0 otherwise. When the RC subfield is 0, the Reason Code field is reserved.

The Destination Address field is represented as a 48-bit MAC address and indicates the detected unreachable destination MAC address.

The HWMP Sequence Number field is coded as an unsigned integer and indicates the HWMP sequence number of invalidated destination. The HWMP Sequence Number field is reserved when the USN subfield is 1.

The Reason Code field specifies the reason for sending a PERR element. The Reason Code is defined in Fehler! Verweisquelle konnte nicht gefunden werden..

The detailed usage of the PERR element is described in 11C.10.8 (Path Error (PERR)).

Instruction to Editor: Change text in clause 11C.7.1 “Overview” as indicated by the WinWord change marks.

· Overview

The terms “mesh path selection” and “mesh forwarding” are used to describe selection of multi-hop 
paths and forwarding of MSDUs and MMPDUs across these paths between mesh STAs at the link layer. Individually addressed Mesh Data and Multihop Action frames use four or six addresses; the 6-address format is designed such that an intermediate mesh STA on a mesh path need not maintain forwarding information for any IEEE 802 STA outside the MBSS.

Instruction to Editor: Change text in clause 11C.7.2 “Extensible path selection framework” as indicated by the WinWord change marks.

· Extensible path selection framework

This standard allows for alternative and flexible implementations of path selection protocols and metrics. The standard includes a default mandatory path selection protocol (HWMP) and default mandatory path selection metric (Airtime Link Metric) for all mesh STAs to ensure interoperability.

A mesh STA may include multiple protocol implementations (that is, the default protocol, vendor specific protocols, etc.) as well as multiple metric implementations, but only one path selection protocol and only one path selection metric shall be used by a mesh STA at a time.

As described in Fehler! Verweisquelle konnte nicht gefunden werden. and Fehler! Verweisquelle konnte nicht gefunden werden., mesh STAs use the Mesh Configuration element (7.3.2.95 (Mesh Configuration element)) to announce the active path selection protocol and active path selection metric of the MBSS. This allows a neighbor mesh STA to identify if it should join the MBSS and how it should establish mesh peerings with its members. This standard does not force an existing MBSS that is using a protocol other than the default protocol to switch to the default protocol when a new mesh STA requests mesh peering establishment. While it is possible, in principle, to implement such behavior, an algorithm to coordinate such reconfiguration is beyond the scope of this standard.

Instruction to Editor: Change text in clause 11C.7.3 “Path selection metrics and protocols” as indicated by the WinWord change marks.

· Path selection metrics and protocols

An implemented path selection protocol and path selection metric shall be identified by a unique identifier as defined in 7.3.2.95.2 (Active Path Selection Protocol Identifier) and 7.3.2.95.3 (Active Path Selection Metric Identifier), respectively. Also,  each path selection protocol and each path selection metric needs to specify the following:

· data type of metric values

· length of the metric field

· operator for aggregation of link metrics to a path metric; the symbol [image: image1.wmf]Å

 is used to identify an arbitrary operator for aggregation

· comparison operator for determining a better or worse path; how this is performed depends on the actual comparison operator

· initial value of the path metric (path selection metric only)
Airtime link metric defines a default radio-aware path selection metric (the Airtime Link Metric) that shall be implemented on all mesh STAs to ensure interoperability. Fehler! Verweisquelle konnte nicht gefunden werden. defines a default path selection protocol (the Hybrid Wireless Mesh Protocol) that shall be implemented on all mesh STAs to ensure interoperability. 

Instruction to Editor: Change text in clause 11C.7.5.2.1 “At source mesh STAs” as indicated by the WinWord change marks.

· At source mesh STAs

MSDUs (or MMPDUs carried via Multihop Action frames) sent by a mesh STA (as a consequence of a MA-UNITDATA.request primitive) and destined to another mesh STA in the MBSS shall be transmitted using the 4-address format frame (with Address Extension Mode set to 00 for Mesh Data frames or 01 for Multihop Action frames), where the four address fields are set as follows (see Fehler! Verweisquelle konnte nicht gefunden werden., “Mesh Data (individually addressed)” when AE is 00 and “Multihop Action” when AE is 01):

· Address 1: The address of the next-hop mesh STA (toward the destination mesh STA according to the forwarding information — see For)

· Address 2: The address of the transmitter mesh STA

· Address 3: The address of the destination mesh STA

· Address 4: The address of the source mesh STA

MSDUs (or MMPDUs carried via Multihop Action frames) not sent by a mesh STA or not destined to another mesh STA in the MBSS shall be transmitted using the 6-address format frame (with Address Extension Mode set to 10 for Mesh Data frames or 11 for Multihop Action frames), where the mesh address extension field in the Mesh Control field carries the addresses of the end stations, as specified in Fehler! Verweisquelle konnte nicht gefunden werden. (“Mesh Data (individually addressed)” with AE is 10 and “Multihop Action” where AE is 11). The 6 addresses are defined as follows:

· Address 1: The address of the next-hop mesh STA (toward the destination mesh STA according to forwarding information — see For)

· Address 2: The address of the transmitter mesh STA

· Address 3: The address of the destination mesh STA at the end of the mesh path

· Address 4: The address of the source mesh STA at the beginning of the mesh path

· Address 5: The address of the destination end station (may be the same as Address 3 if the destination is the mesh STA at the end of the mesh path)

· Address 6: The address of the source end station (may be the same as Address 4 if the source is the mesh STA at the beginning of the mesh path)

The source mesh STA shall set the Mesh Sequence Number field in the Mesh Control field to a value from a modulo- 4 294 967 296 counter that is incremented by 1 for each new MSDU, and MMPDU of type Multihop Action.

The Mesh TTL field in the Mesh Control field shall be set to the value of dot11MeshTTL.

Instruction to Editor: Change text in clause 11C.7.5.2.2 “At intermediate and destination mesh STAs” as indicated by the WinWord change marks.

· At intermediate and destination mesh STAs

On receipt of an individually addressed Mesh Data frame or Multihop Action frame (see Fehler! Verweisquelle konnte nicht gefunden werden.), a mesh STA shall perform the following.

· The mesh STA shall decipher the frame and check it for authenticity. If it is not from a peer mesh STA, the frame shall be silently discarded.

· The mesh STA shall check to see whether the Address 3 field is known; if it is an unknown address, the mesh STA may perform any of the following three actions:

· silently discard the frame

· trigger a path discovery procedure depending on the path selection protocol that is currently active in the mesh BSS

· inform the Mesh STA in Address 2 that the destination is unreachable depending on the path selection protocol that is currently active in the mesh BSS.
(see Conditions for generating and sending a PERR Case A)

· If Address 2 is not one of the precursors for this destination mesh STA (see For), the frame shall be discarded.

· If the frame is not discarded and one or more MSDUs or a MMPDU are collected by the frame reception, the mesh STA may detect duplicate MSDUs/MMPDUs referring the Mesh Sequence Number in the corresponding Mesh Control field and discard them (see Detection of duplicate MSDUs/MMPDUs).

If Address 3 does not match the mesh STA’s own address, but is a known destination MAC addresses in the forwarding information (i.e., the mesh STA is an intermediate mesh STA — see Terminology), the following actions are taken:

· The lifetime of the forwarding information to the destination (Address 3) is set to its initial value.

· The lifetime of the forwarding information to the source (Address 4) is set to its initial value.

· The lifetime of the precursor list entry for the precursor to the destination (Address 3) is set to the maximum of the initial lifetime and the current value.

· The lifetime of the precursor list entry for the precursor to the source (Address 4) is set to the maximum of the initial lifetime and the current value.

· If one or more MSDUs or MMPDU are collected, the Mesh TTL in the corresponding Mesh Control field is decremented by 1. If zero has been reached, the MSDU/MMPDU shall be discarded.

· If the MSDU/MMPDU has not been discarded, the mesh STA shall forward the MSDU/MMPDU via a frame setting the Address 1 field to the MAC address of the next hop mesh STA as determined from the forwarding information (see For) and the Address 2 field to its own MAC address and queue the frame for transmission.

If Address 3 matches the mesh STA’s own MAC address and one or more MSDUs or MMPDU are collected from the frame, the mesh STA shall check the Address Extension Mode field in each Mesh Control field and take the following actions based on its value:

· If the Address Extension Mode is 00 or 01, the MA-UNITDATA.indication primitive is passed from the MAC sublayer entity to the LLC sublayer entity or entities.

· If the Address Extension Mode is 10 or 11:

· If the mesh STA is the final destination of the MSDU/MMPDU (Address 5 = Address 3), the MA-UNITDATA.indication primitive is passed from the MAC sublayer entity to the LLC sublayer entity or entities.

· If the current mesh STA is a proxy mesh STA for external STAs, the mesh STA shall first check whether or not the end-to-end destination address (Address 5) is one of the external addresses in its proxy information (see Fehler! Verweisquelle konnte nicht gefunden werden.). If Address 5 is equal to one of the external addresses, the mesh STA shall queue the MSDU/MMPDU for transmission to the final destination (see Fehler! Verweisquelle konnte nicht gefunden werden. case b).

Note that during the forwarding process at intermediate mesh STAs, the content of the MSDU is not changed.

Instruction to Editor: Change text in clause 11C.7.5.3.1 “At source mesh STAs” as indicated by the WinWord change marks.

· At source mesh STAs

MSDUs that are destined to a group of mesh STAs in the MBSS shall be transmitted using a 3-address group addressed Mesh Data frame as described in this subclause. An implementation may circumvent the unreliability of group addressed transmissions by using multiple 4-address individually addressed Mesh Data frames, which are individually acknowledged. In such case, the frame may be converted to individually addressed frames and transmitted as individually addressed frame to each peer mesh STAs as described in At source mesh STAs, by setting the Address 3 field to the group address. The circumstances for choosing this method are outside the scope of the standard.

For 3-address group addressed frames, Address 1 shall be set to the group address, and Address 2 and Address 3 fields shall be set to the mesh STA’s own MAC address. The source mesh STA shall also set the ToDS bit to zero and the FromDS bit to one in the Frame Control field.

If the MSDU was originally received from an external STA with a group address in the Address 1 (RA/DA) field, the source mesh STA (which is forwarding the MSDU on behalf of the external STA) shall set the Address Extension Mode to 01 and Address 4 to the address of the external STA. Address 1 shall be set to the group address, and Address 2 and Address 3 shall be set to its own MAC address.

The source mesh STA shall set the Mesh TTL field in the Mesh Control to dot11MeshTTL in order to control the hop count. For example, if the Mesh TTL field is 1, MSDUs are delivered to immediate neighbors only. Otherwise, the MSDUs are forwarded multiple hops, limited by the Mesh TTL value.

The source mesh STA shall set the Mesh Sequence Number field in the Mesh Control field to a value from a modulo- 4 294 967 296 counter that is incremented by 1 for each new MSDU, and MMPDU of type Multihop Action.

Procedures that enhance the reliability or efficiency of group addressed transmissions are outside the scope of this standard.

Instruction to Editor: Change text in clause 11C.7.5.3.1 “At intermediate and destination mesh STAs” as indicated by the WinWord change marks.

· At intermediate and destination mesh STAs

On receipt of a 3-address group addressed Mesh Data frame (see Fehler! Verweisquelle konnte nicht gefunden werden.) with Address 1 (DA) set to the group address, a mesh STA shall perform the following:

· The mesh STA shall decipher the frame and check it for authenticity. If it is not from a peer mesh STA, the frame shall be silently discarded. 

· If the frame is not discarded and one or more MSDUs are collected by the frame reception, the mesh STA may detect duplicate MSDUs referring the Mesh Sequence Number in the corresponding Mesh Control field and discard them (see Detection of duplicate MSDUs/MMPDUs).

· The mesh STA decrements the Mesh TTL in the Mesh Control field. If the Mesh TTL value has reached zero, the corresponding MSDU shall not be forwarded to other mesh STAs. If the Mesh TTL value has not reached zero and if the dot1MeshForwarding is 1, the mesh STA shall forward the MSDU via a frame setting Address 2 to its own MAC address.

The MSDU is forwarded by using a 3-address group addressed Mesh Data frame. An implementation may circumvent the unreliability of group addressed transmissions by using multiple 4-address individually ad-dressed Mesh Data frames, which are individually acknowledged. In such case, the frame may be converted to individually addressed frames and transmitted as an individually addressed frame to each peer mesh STAs as described in At intermediate and destination mesh STAs, by setting the address 3 field to the group address. The circumstances for choosing this method and the ability to determine all the addresses of the neighbor peer mesh STAs are beyond the scope of the standard.

If the frame has not been discarded and one or more valid MSDUs are collected from the frame, the MA-UNITDATA.indication primitive is passed from the MAC sublayer entity to the LLC sublayer entity or entities.

Instruction to Editor: Change text in clause 11C.7.5.5 “Detection of duplicate MSDUs/MMPDUs” as indicated by the WinWord change marks.

· Detection
 of duplicate MSDUs/MMPDUs

A mesh STA may receive the same MSDU or MMPDU from different neighbor peer mesh STAs more than once.

Duplicate MSDU/MMPDU filtering is facilitated through the inclusion of a Mesh Sequence Number field in the Mesh Control field in Mesh Data frames and Multihop Action frames as specified in 7.1.3.6.3 (Mesh Control field).

The receiving mesh STA shall keep a cache of recently received <Mesh SA, Mesh Sequence Number> tuples. The Mesh Source Address (Mesh SA) is contained in Address 4 for individually addressed Mesh Data frames and Multihop Action frames. The Mesh Source Address (Mesh SA) is contained in Address 3 for group addressed Mesh Data frames.
A mesh STA shall reject an MSDU/MMPDU with a Mesh Control field as a duplicate if itmatches an <Mesh SA, Mesh Sequence Number> tuple of an entry in the cache.

Instruction to Editor: Change text in clause 11C.8.2.3 “Conditions for generating and sending a PANN” as indicated by the WinWord change marks.

· Conditions for generating and sending a PANN

A mesh STA shall send a PANN frame in the following cases:

Case A: Original transmission

All of the following applies: 

· The mesh STA is collocated with portal

· dot11MeshPortalAnnouncementProtocol is true

· At every dot11MeshPortalAnnouncementInterval 

The content of a PANN element in Case A shall be as shown in Content of a PANN element in Case A.

	· Content of a PANN element in Case A

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PANN element

	Length
	15

	Flags
	Not used

	Hop Count

	0

	Element Time to Live
	Maximum number of hops allowed for the Portal Announcement

	Mesh Portal Address
	Mesh STA MAC address

	PANN Sequence Number
	A sequence number specific for the mesh STA collocated with the portal. The PANN sequence number shall be incremented by the mesh STA collocated with the portal before each transmission.

	Interval
	dot11MeshPortalAnnouncementInterval


Case B: Propagation

All of the following applies:

· The mesh STA has received a Portal Announcement

· The decremented Element Time to Live of the Portal Announcement is equal to or greater than 1

· dot11MeshForwarding is true

The content of a PANN element in Case B shall be as shown in Content of a PANN element in Case B.

	· Content of a PANN element in Case B

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PANN element

	Length
	15

	Flags
	As received

	Hop Count

	As received + 1

	Element Time to Live
	As received – 1

	Mesh Portal Address
	As received

	PANN Sequence Number
	As received

	Interval
	As received


Instruction to Editor: Change text in clause 11C.9 “Airtime link metric” as indicated by the WinWord change marks.

· Airtime link metric

This subclause defines a default link metric that may be used by a path selection protocol to identify an efficient radio-aware path. The extensibility framework allows this metric to be overridden by any path selection metric as specified in the mesh profile.

Airtime reflects the amount of channel resources consumed by transmitting the frame over a particular link. This measure is approximate and designed for ease of implementation and interoperability. 

The airtime for each link is calculated as:
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Where O and Bt are constants listed in Airtime cost constants, and the input parameters r and ef are the data rate in Mb/s and the frame error rate for the test frame size Bt respectively. The rate r represents the data rate at which the mesh STA would transmit a frame of standard size Bt based on current conditions and its estimation is dependent on local implementation of rate adaptation. The frame error rate ef is the probability that when a frame of standard size Bt is transmitted at the current transmission bit rate r, the frame is corrupted due to transmission error; its estimation is a local implementation choice. Frame failures due to exceeding Mesh TTL should not be included in this estimate as they are not correlated with link performance.

The airtime link metric shall be encoded as an unsigned integer in units of 0.01 TU.

	· Airtime cost constants

	Parameter
	Recommended Value 
	Description

	O
	varies depending on PHY
	Channel access overhead, which includes frame headers, training sequences, access protocol frames, etc.

	Bt
	8192
	Number of bits in test frame


Parameters of the Airtime Link Metric for Extensible Path Selection Framework gives the parameters of the airtime link metric for the Extensible Path Selection Framework.

	· Parameters of the Airtime Link Metric for Extensible Path Selection Framework

	Path Selection Metric ID
	See Table s4 (Path selection metric identifier values) in 7.3.2.95.3 (Active Path Selection Metric Identifier).

	Data type
	Unsigned integer, 0[image: image3.wmf]£

metric value [image: image4.wmf]<

 4 294 967 296

	Length of metric field
	4 octets

	Operator for metric aggregation
	addition (+)

	Comparison operator
	less than, equal to, greater than as used with integers

· metric a is better than metric b iff a < b

· metric a is equal to metric b iff a = b

· metric a is worse than metric b iff a > b

	Initial value of path metric
	0


An example of the airtime link metric is shown in Annex Fehler! Verweisquelle konnte nicht gefunden werden..

Instruction to Editor: Change text in clause 11C.10.1.2 “On-demand path selection mode” as indicated by the WinWord change marks.

· On-demand path selection mode

If a source mesh STA needs to find a path to a destination mesh STA using the on-demand path selection mode, it broadcasts a PREQ with the target mesh STA specified in the list of targets and the metric field initialized to the initial value of the active path selection metric.

When a mesh STA receives a new PREQ it creates or updates its path information to the originator mesh STA and propagates the PREQ to its neighbor peer mesh STAs if the PREQ contains a greater HWMP sequence number, or the HWMP sequence number is the same as the current path and the PREQ offers a better metric than the current path. Each mesh STA may receive multiple copies of the same PREQ that originated at the originator mesh STA, each PREQ traversing a unique path.

Whenever a mesh STA propagates a PREQ, the metric field in the PREQ is updated to reflect the cumulative metric of the path to the originator mesh STA. After creating or updating a path to the originator mesh STA, the target mesh STA sends an individually addressed PREP back to the originator mesh STA.

The PREQ provides the “Target Only” (TO) flag that allows path selection to take advantage of existing paths to the target mesh STA by allowing an intermediate mesh STA to return a PREP to the originator mesh STA. If the TO flag is 1, only the target mesh STA sends a PREP. The effect of setting the TO flag to 0 is the quick establishment of a path using the PREP generated by an intermediate mesh STA, allowing the forwarding of MSDUs with a low path selection delay. In order to select (or validate) the best path after the path selection procedure has completed, the intermediate mesh STA that has a path to the target sends a PREP and propagates the PREQ with the TO flag set to 1 to prevent all other intermediate mesh STAs on the way to the target from sending a PREP.
Intermediate mesh STAs create a path to the target mesh STA on receiving the PREP, and also forward the PREP toward the originator. When the originator receives the PREP, it creates a path to the target mesh STA. If the target mesh STA receives further PREQs with a better metric, then the target updates its path to the originator with the new path and also sends a new PREP to the originator along the updated path. A bidirectional, best metric end-to-end path is established between the originator and target mesh STA.

Instruction to Editor: Change text in clause 11C.10.1.3.2 “Proactive PREQ mechanism” as indicated by the WinWord change marks.

· Proactive PREQ mechanism

The PREQ tree building process begins with a proactive Path Request element sent by the root mesh STA, with the Target Address set to all ones and the TO flag set to 1. The PREQ contains the path metric (set to the initial value of the active path selection metric by the root mesh STA) and an HWMP sequence number. The proactive PREQ is sent periodically by the root mesh STA, with increasing HWMP sequence numbers.

A mesh STA receiving a proactive PREQ creates or updates its forwarding information to the root mesh STA, updates the metric and hop count of the PREQ, records the metric and hop count to the root mesh STA, and then transmits the updated PREQ. Information about the presence of and distance to available root mesh STA(s) is disseminated to all mesh STAs in the network. 

Each mesh STA may receive multiple copies of a proactive PREQ, each traversing a unique path from the root mesh STA to the mesh STA. A mesh STA updates its current path to the root mesh STA if and only if the PREQ contains a greater HWMP sequence number, or the HWMP sequence number is the same as the current path and the PREQ offers a better metric than the current path to the root mesh STA. The processing of the proactive PREQ is the same as in the on-demand mode described in On-demand path selection mode.

If the proactive PREQ is sent with the “Proactive PREP” bit set to 0, the recipient mesh STA may send a proactive PREP if a bidirectional path is required (for example, if the mesh STA has data to send to the root mesh STA that requires establishing a bidirectional path with the root mesh STA). During the time a bidirectional path is required, the recipient mesh STA shall send a proactive PREP even if the “Proactive PREP” bit is set to 0. Guidance on controlling the generation of proactive PREQs in such a case is given in Annex Fehler! Verweisquelle konnte nicht gefunden werden..

If the PREQ is sent with a “Proactive PREP” bit set to 1, the recipient mesh STA shall send a proactive PREP. The proactive PREP establishes the path from the root mesh STA to the mesh STA.

Instruction to Editor: Change text in clause 11C.10.3 “Terminology” as indicated by the WinWord change marks.

· Terminology

This subclause describes terminology for HWMP, especially for the process of path discovery. Terms such as Path Originator or Path Target designate very specific entities within the path discovery process. They stay with the same assigned entity for the whole path discovery process and other procedures related to this path discovery. Illustration of definitions illustrates an example utilizing this terminology. 
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	· Illustration of definitions


NOTE—Both the path target and path originator are a path destination for the forward path and the reverse path respectively.

The following terms are used within the context of a single PREQ/PREP pair, a so-called HWMP path discovery.

· path originator:

·  The path originator is the mesh STA that triggers the path discovery. 

· path originator address:

·  The MAC address of the path originator.

· path target:

·  The path target is the entity to which the path originator attempts to establish a path. 

NOTE—When an originator mesh STA initially attempts to establish a path to a target, it does not know whether the target is a mesh STA in the mesh BSS or not. Only when the Originator receives a PREP does it learn if the target is a mesh STA in the mesh BSS or not. If the target is in the mesh BSS, it is referred to as a target mesh STA. If the target is outside the mesh BSS, the term target proxy mesh STA will refer to the mesh STA proxying for the target.

· path target address:

·  The MAC address of the path target.

· intermediate mesh STA:

·  The intermediate mesh STA is the mesh STA that participates in path selection and is neither path originator nor path target.

· intermediate mesh STA address:

·  The MAC address of the intermediate mesh STA.

· forward path:

·  The forward path is the path to the path target, set up at the path originator and intermediate mesh STAs. 

· reverse path:

·  The reverse path is the path to the path originator, set up at the path target and intermediate mesh STAs.

· hopcount:

·  Number of hops from the forwarding information of the target mesh STA of the PREQ.

· forwarding information: The forwarding information maintained by an originator mesh STA, an intermediate mesh STA, or a target mesh STA that allows the mesh STA to perform its path selection and forwarding functions. 

The terminology used when discussing forwarding information is relative to the mesh STA (reference mesh STA, given mesh STA or local mesh STA) and a particular target of the path. The following terms are specific to a given instance of the forwarding information.:

· destination mesh STA:

·  The end station of a (forward or reverse) path. 

· destination mesh STA address:

·  The MAC address of the path destination.

· next hop mesh STA:

·  The next hop mesh STA is the next peer mesh STA on the path to the destination mesh STA. 

· next hop mesh STA address: The MAC address of the next hop mesh STA.

· precursor mesh STA:

·  A precursor mesh STA is a peer mesh STA that identifies a given mesh STA as the next hop mesh STA to the destination mesh STA.

· precursor mesh STA address:

·  The MAC address of the precursor mesh STA.

· unreachable destination: A destination mesh STA is considered unreachable if the mesh STA does not have valid forwarding information for that mesh STA.

· HWMP Sequence Number (SN): 

· Each mesh HWMP path selection element contains an HWMP sequence number that allows recipients to distinguish newer from stale information. An HWMP sequence number is specific to a mesh STA. See also Fehler! Verweisquelle konnte nicht gefunden werden.. 

· target sequence number:

·  The HWMP sequence number of the target mesh STA.

· Element Time to Live (Element TTL): An integer number that is used to limit the number of hops an HWMP element may be processed and propagated. Note that this Element TTL is different from the Mesh TTL in the Mesh Control (see 7.1.3.6.3 (Mesh Control field)). 

· root mesh STA:

·  A root mesh STA is configured to originate pro-active PREQs and/or RANNs. It is the root of a path selection tree.

· Lifetime: The time during which forwarding information remains active (see For)

Precursor and Next Hop Examples (Forward Path)  and Precursor and Next Hop Examples (Reverse Path)  shows the roles of the various mesh STAs in the Forward Path and Reverse Path generated as a result of the full PREQ and PREP processing as shown in Illustration of definitions. Each row in the table contains the roles of a forward/reverse path from the reference mesh STA’s perspective. 

	· Precursor and Next Hop Examples (Forward Path) 

	Forward Path (to Path Target)

	Reference mesh STA
	Precursor mesh STA
	Next Hop mesh STA
	Destination mesh STA

	Path Originator
	N/A
	Intermediate 1
	Path Target

	Intermediate 2
	Intermediate 1
	Intermediate 3
	Path Target

	Path Target
	Intermediate 3
	N/A
	Path Target


	· Precursor and Next Hop Examples (Reverse Path) 

	Reverse Path (to Path Originator)

	Reference mesh STA
	Precursor mesh STA
	Next Hop mesh STA
	Destination mesh STA

	Path Originator
	Intermediate 1
	N/A
	Path Originator

	Intermediate 2
	Intermediate 3
	Intermediate 1
	Path Originator

	Path Target
	N/A
	Intermediate 3
	Path Originator


Instruction to Editor: Change text in clause 11C.10.4 “Addressing of Mesh Path Selection Action frame” as indicated by the WinWord change marks.

· Addressing of Mesh Path Selection Action frame

All HWMP elements are sent in a Mesh Path Selection Action frame (see 7.4.16 (Mesh Path Selection Action frame details)). The RANN element may also be sent in a Beacon frame. “Cases” refer to the different conditions that trigger the transmission of a Mesh Path Selection Action frame. PREQ cases are specified in Conditions for generating and sending a PREQ. PREP conditions are specified in Conditions for generating and sending a PREP. PERR cases are specified in Conditions for generating and sending a PERR. RANN cases are specified in Conditions for generating and sending a RANN.
Note that the PREQ Addressing Mode identifies the propagation mode of the PREQ; a flag of 0 indicates that the PREQ is group addressed, a flag of 1 indicates that the PREQ is individually addressed.  

The addresses of the Mesh Path Selection Action frame shall be:
· PREQ group addressed – Addressing Mode flag = 0 (Case A - Path Discovery (Original Transmission), Case B - Path Maintenance (Original Transmission), Case C - Proactive PREQ (original transmission), and Case E - PREQ Propagation):

· Address 1: Group address

· Address 2: Address of the mesh STA sending the PREQ

· Address 3: Same as Address 2

· PREQ individually addressed – Addressing Mode flag = 1 (Case D - Root Path Confirmation (Original Transmission)):

· Address 1: Address 2 of the frame containing the RANN element that triggered the PREQ

· Address 2: Address of the mesh STA sending the PREQ

· Address 3: Same as Address 2

· PREQ individually addressed – Addressing Mode flag = 1 (Case E - PREQ Propagation):

· Address 1: Next hop MAC address to the Mesh STA identified as the Target MAC address in the PREQ element

· Address 2: Address of the mesh STA sending the PREQ

· Address 3: Same as Address 2

· 
· 
· 
· 
· PREP Case A - Original transmission, Case C - Intermediate reply, Case D - Proactive PREP in Proactive PREQ mode:

· Address 1: Address of the next hop to the Originator Mesh STA Address in the PREQ that triggered the PREP

· Address 2: Address of the mesh STA sending the PREP

· Address 3: Same as Address 2

· PREP Case B - PREP Propagation:

· Address 1: Address of the next hop to the Originator Mesh STA Address in the PREP that triggered the PREP

· Address 2: Address of the mesh STA sending the PREP

· Address 3: Same as Address 2

NOTE—Address 1 can only be identical to the “Originator Mesh STA Address” in the PREP element, if Address 2 is the last hop to the originator.

· PERR Case A (individually addressed):

· Address 1: Address of each one of the precursors for which the active forwarding information has been invalidated (see Fehler! Verweisquelle konnte nicht gefunden werden.) or address of the transmitter of the frame that triggered the PERR (see Case A, Conditions for generating and sending a PERR)

· Address 2: Address of the mesh STA sending the PERR

· Address 3: Same as Address 2

· PERR Case B (individually addressed):

· Address 1: Address of each one of the precursors for which the active forwarding information has been invalidated (see Fehler! Verweisquelle konnte nicht gefunden werden.)

· Address 2: Address of the mesh STA sending the PERR

· Address 3: Same as Address 2

· PERR (group addressed):

· Address 1: group address

· Address 2: Address of the mesh STA sending the PERR

· Address 3: Same as Address 2

· RANN:

· Address 1: group address

· Address 2: Address of the mesh STA sending the RANN

· Address 3: Same as Address 2

Multiple HWMP elements may be sent in the same Mesh Path Selection Action frame if they share the same intended Address 1.

Instruction to Editor: Change text in clause 11C.10.5.1 “General” as indicated by the WinWord change marks.

· General

This subclause describes the rules for the processing of the following components of the HWMP elements:

· HWMP Sequence Number

· Element TTL

· Metric

Instruction to Editor: Change text in clause 11C.10.5.2 “HWMP propagation” as indicated by the WinWord change marks.

· HWMP propagation

The term “propagate” is used to describe the means by which elements are not transmitted “as is” across the network but are processed and modified along the way. Many HWMP elements are intended to be processed and propagated across a mesh by mesh STAs. Each propagation is subject to certain rules or limitations as explained in the following subclauses. Certain parameters in the HWMP elements are updated during the propagation. See Fehler! Verweisquelle konnte nicht gefunden werden., Fehler! Verweisquelle konnte nicht gefunden werden., Fehler! Verweisquelle konnte nicht gefunden werden., and Fehler! Verweisquelle konnte nicht gefunden werden..

The originator of an HWMP element sets the initial value of Element TTL. The mesh STA that receives the HWMP element shall propagate it if the Element TTL value is greater than 1. Before propagating the HWMP element, the mesh STA decrements the Element TTL value.

In general, the propagation of an HWMP element is not subject to a delay. Exception exists for the RANN element as described in Fehler! Verweisquelle konnte nicht gefunden werden..

Instruction to Editor: Change text in clause 11C.10.5.4 “Forwarding information” as indicated by the WinWord change marks.

· Forwarding information

The forwarding information to a destination consists of at least a destination mesh STA address, the HWMP sequence number (SN) of the destination, the Next Hop address, the path metric, the number of hops, the precursor list, and the lifetime of this forwarding information.

An entry in the precursor list contains the precursor mesh STA address and the lifetime of this entry. If an existing entry in a precursor list is updated, the lifetime is the maximum of the current and the updated value. If the lifetime of a precursor expires, it will be deleted from the precursor list. Precursors are used to identify legitimate transmitters of individually addressed frames (see At intermediate and destination mesh STAs) and for the notification of link failures (see Fehler! Verweisquelle konnte nicht gefunden werden.).

PREQ elements and PREP elements create or update the forwarding information of the mesh STAs that process these elements as follows:

· The mesh STA may create or update its forwarding information to the transmitter of the element if the path metric improves.

· The mesh STA shall create or update its forwarding information to the originator mesh STA, if it received a PREQ, and one of the following conditions is met: 

· The Originator HWMP sequence number > HWMP sequence number in the forwarding information for this originator mesh STA, or

· the Originator HWMP sequence number = HWMP sequence number in the forwarding information for this originator mesh STA AND the updated path metric is better than the path metric in the forwarding information.

· The mesh STA shall create or update its forwarding information to the target mesh STA, if it received a PREP, and one of the following conditions is met: 

· The Target HWMP sequence number > HWMP sequence number in the forwarding information for this target mesh STA, or

· the Target HWMP sequence number = HWMP sequence number in the forwarding information for this target mesh STA AND the updated path metric is better than the path metric in the forwarding information.

Data for creation and update of forwarding information due to PREQ and PREP  defines the values to be stored in the different fields of the forwarding information after a PREQ or PREP has been received.

	· Data for creation and update of forwarding information due to PREQ and PREP 

	
	Received PREQ
	Received PREP

	Field of forwarding information
	Forwarding information for transmitter of PREQ
	Forwarding information for originator mesh STA
	Forwarding information for transmitter of PREP
	Forwarding information for target mesh STA

	HWMP sequence number
	Invalid if created, no change if updated
	PREQ field Originator HWMP Sequence Number
	Invalid if created, no change if updated
	PREP field Target HWMP Sequence Number

	Next hop
	Transmitter address of the management frame containing the PREQ element
	Transmitter address of the management frame containing the PREQ element
	Transmitter address of the management frame containing the PREP element
	Transmitter address of the management frame containing the PREP element

	Path metric
	Accumulation of the initial value of the path metric with the metric of the link to the transmitter of the PREQ element
	Accumulation of the value of PREQ field Metric with the metric of the link to the transmitter of the PREQ element
	Accumulation of the initial value of the path metric with the metric of the link to the transmitter of the PREP element
	Accumulation of the value of PREP field Metric with the metric of the link to the transmitter of the PREP element

	Number of hops
	1
	Value of PREQ field Hopcount + 1
	1
	Value of PREP field Hopcount + 1

	Precursor list
	No change
	No change except in case of an intermediate reply (see Effect of receipt step f)
	No change
	See Effect of receipt step d)

	Lifetime
	The longer one of the lifetime of the stored forwarding information and the value of PREQ field Lifetime
	The longer one of the lifetime of the stored forwarding information and the value of PREQ field Lifetime
	The longer one of the lifetime of the stored forwarding information and the value of PREP field Lifetime
	The longer one of the lifetime of the stored forwarding information and the value of PREP field Lifetime


Changes to the forwarding information in other situations, for instance, when processing a PERR element (see Fehler! Verweisquelle konnte nicht gefunden werden.), are described in the corresponding clauses.

The forwarding information for a destination shall not be used for forwarding if it is marked as invalid (or inactive). “Forwarding information” in Fehler! Verweisquelle konnte nicht gefunden werden. refers only to forwarding information that is valid (or active) in HWMP. 

The forwarding information shall be marked as invalid if the path lifetime has expired. Also, forwarding information is marked as invalid (or inactive) when certain conditions are met in the processing of HWMP elements, e.g. sequence numbering mismatch (Fehler! Verweisquelle konnte nicht gefunden werden.) or path error processing (Fehler! Verweisquelle konnte nicht gefunden werden.).

Instruction to Editor: Change text in clause 11C.10.5.5 “Repeated attempts at path discovery” as indicated by the WinWord change marks.

· Repeated attempts at path discovery

Repeated attempts by a mesh STA at path discovery towards a single target shall be limited to dot11MeshHWMPmaxPREQretries. The minimum waiting time for the repeated attempt at transmitting a PREQ to a single target is 2 * dot11MeshHWMPnetDiameterTraversalTime. The HWMP sequence number and the PREQ ID are incremented for each attempt. 

Instruction to Editor: Change text in clause 11C.10.6.3 “Conditions for generating and sending a PREQ” as indicated by the WinWord change marks.

· Conditions for generating and sending a PREQ

A mesh STA shall send a PREQ element in a Mesh Path Selection frame, as defined in 7.4.16.2 (

HWMP Mesh Path Selection frame format), in the following cases:

Case A: Path Discovery (Original Transmission)

All of the following applies: 

· The mesh STA needs to establish an on-demand path to one or more targets for which there is no ongoing path discovery initiated by this mesh STA.

· The mesh STA has not sent a PREQ element for the target mesh STAs less than dot11MeshHWMPpreqMinInterval TUs ago. If this is the case, the transmission of the PREQ has to be postponed until this condition becomes true.

· The mesh STA has not made more than (dot11MeshHWMPmaxPREQretries – 1) repeated attempts at path discovery towards the target of the PREQ.

The content of a PREQ element in Case A shall be as shown in Contents of a PREQ in Case C .

	· Content of a PREQ element in Case A 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	26 + N*11 (if Bit 6 in Flags (AE) = 0)

32 + N*11 (if Bit 6 in Flags (AE) = 1)

	Flags
	Bit 0: 0 (no portal role) 

Bit 1: 0 (group addressed)

Bit 2: 0 (no proactive PREP applicable)

Bit 3 – 5: Reserved

Bit 6: Address Extension (AE) (1 – if external address present, 0 – otherwise)

Bit 7: Reserved

	Hop Count

	0

	Element Time to Live
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter.

	PREQ ID
	Previous PREQ ID + 1

	Originator Mesh STA Address
	MAC address of the originator of the PREQ

	Originator HWMP Sequence Number
	Previous Originator HWMP SN + 1. See Fehler! Verweisquelle konnte nicht gefunden werden.

	Originator External Address
	Present only if Bit 6 in Flags = 1. This value is set to the external address, which is the source address of the MSDU (from outside the mesh BSS) that triggered the path discovery at the originator.

	Lifetime
	The time for which mesh STAs receiving the PREQ consider the forwarding information to be valid, e.g., dot11MeshHWMPactivePathTimeout.

	Metric
	Initial value of active path selection metric

	Target Count
	N (N>=1)

	Per Target
	Per Target Flags
	Bit 0 (TO): dot11MeshHWMPtargetOnly

Bit 1: Reserved
Bit 2 (USN): 0 if forwarding information for Target Address with valid HWMP sequence number exists, 1 otherwise.
Bit 3-7: Reserved

	
	Target Address
	MAC address of requested target

	
	Target HWMP Sequence Number
	The latest HWMP sequence number stored by the originator mesh STA for the target mesh STA from the forwarding information (seeFor).


Case B: Path Maintenance (Original Transmission) (optional)

All of the following applies:

· the mesh STA has a path to a given target mesh STA that is not a root mesh STA

· the last PREQ to this target was sent dot11MeshHWMPmaintenanceInterval TUs (or more) ago.

The content of a PREQ in Case B shall be as shown in Content of a PREQ element in Case B .

	· Content of a PREQ element in Case B 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	26 + N*11

	Flags
	Bit 0: 0 (no portal role) 

Bit 1: 0 (group addressed)

Bit 2: 0 (no proactive PREP applicable)

Bit 3 – 5: Reserved
Bit 6: 0 (no address extension)

Bit 7: Reserved

	Hop Count

	0

	Element Time to Live
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter

	PREQ ID
	Previous PREQ ID +1

	Originator Mesh STA Address
	MAC address of the originator of the PREQ

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See Fehler! Verweisquelle konnte nicht gefunden werden.

	Originator External Address
	Field not present in this element

	Lifetime
	The time for which mesh STAs receiving the PREQ consider the forwarding information to be valid, e.g., dot11MeshHWMPactivePathTimeout.

	Metric
	Initial value of active path selection metric

	Target Count
	N (N>=1)

	Per Target
	Per Target Flags
	Bit 0 (TO): 1

Bit 1: Reserved
Bit 2 (USN): 0 if forwarding information for Target Address with valid HWMP sequence number exists, 1 otherwise.
Bit 3-7: Reserved

	
	Target Address
	MAC Address of target mesh STA

	
	Target HWMP Sequence Number
	The latest HWMP sequence number for this target known to the originator mesh STA


Case C: Proactive PREQ (original transmission)

All of the following applies: 

· The root mesh STA is configured as root mesh STA using proactive PREQs (dot11MeshHWMProotMode = 2 OR dot11MeshHWMProotMode = 3). 

· The root mesh STA sent its previous proactive PREQ dot11MeshHWMProotInterval TUs ago.

The contents of a PREQ in Case C shall be as shown in Contents of a PREQ in Case C .

	· Contents of a PREQ in Case C 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	37

	Flags
	Bit 0: As needed (portal role) 

Bit 1: 0 (group addressed)

Bit 2: As needed (proactive PREP)

Bit 3 – 5: Reserved

Bit 6: 0 (no address extension)

Bit 7: Reserved

	Hop Count

	0

	Element Time to Live
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter.

	PREQ ID
	Previous PREQ ID + 1

	Originator Mesh STA Address
	MAC address of the root mesh STA

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See Fehler! Verweisquelle konnte nicht gefunden werden..

	Originator External Address
	Field not present in this element

	Lifetime
	dot11MeshHWMPactivePathToRootTimeout

	Metric
	Initial value of active path selection metric

	Target Count
	1

	Per Target
	Per Target Flags
	Bit 0 (TO): 1

Bit 1: Reserved
Bit 2 (USN): 1

Bit 3-7: Reserved

	
	Target Address
	Broadcast address

	
	Target HWMP Sequence Number
	0


Case D: Root Path Confirmation (Original Transmission)

One of the following applies:

· The mesh STA has received a RANN and needs to establish a path to the root mesh STA which originated the RANN.

· The mesh STA has a path to a root mesh STA and the last PREQ to the root mesh STA was sent dot11MeshHWMPconfirmationInterval TUs (or more) ago.

The content of a PREQ element in Case D shall be as shown in Content of a PREQ element in Case D .

	· Content of a PREQ element in Case D 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	As required

	Flags
	Bit 0: 0 (no portal role) 

Bit 1: 1 (individually addressed)

Bit 2: 0 (no proactive PREP applicable)

Bit 3 – 5: Reserved

Bit 6: 0 (no address extension)

Bit 7: Reserved

	Hop Count

	0

	Element Time to Live
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter

	PREQ ID
	Not used

	Originator Mesh STA Address
	MAC address of the originator mesh STA

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See Fehler! Verweisquelle konnte nicht gefunden werden..

	Originator External Address
	Field not present in this element

	Lifetime
	The time for which mesh STAs receiving the PREQ consider the forwarding information to be valid, e.g., dot11MeshHWMPactivePathToRootTimeout.

	Metric
	Initial value of active path selection metric

	Target Count
	1

	Per Target
	Per Target Flags
	Bit 0 (TO): 1

Bit 1: Reserved
Bit 2 (USN): 0
Bit 3-7: Reserved

	
	Target Address
	Root mesh STA MAC Address

	
	Target HWMP Sequence Number
	The latest HWMP sequence number for this target known to the originator mesh STA


Case E: PREQ Propagation

Case E1 (target count = 1, no PREP generation): 

All of the following applies:

· the mesh STA has received and accepted a PREQ —See Acceptance criteria
· dot11MeshForwarding is true

· [the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in For] OR [[the Target HWMP Sequence Number of the accepted PREQ = HWMP sequence number in the forwarding information for this target mesh STA] AND [the mesh STA has not previously received a PREQ with the same Originator Mesh STA Address and the same PREQ ID]]
· the Element TTL field is greater than 1 —See HWMP propagation
· Target Count = 1

· the mesh STA is not the target of the PREQ OR the target of the PREQ is the MAC broadcast address (all 1’s)

· the mesh STA is not the proxy of the target address

· [Target Only flag of the target in the PREQ is ON (TO = 1)] 
OR
[{Target Only flag of the target in the PREQ is OFF (TO = 0)} AND {mesh STA has no active forwarding information for the requested target}]

The content of a PREQ element in Case E1 shall be as shown in Content of a PREQ element in Case E1 .

	· Content of a PREQ element in Case E1 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	As received 

	Flags
	As received 

	Hop Count

	As received + 1

	Element Time to Live
	As received – 1

	PREQ ID
	As received

	Originator Mesh STA Address
	As received

	Originator HWMP Sequence Number
	As received

	Originator External Address
	As received. This field is only present if Bit 6 of the Flags field (AE flag) is 1.

	Lifetime
	As received

	Metric
	As received[image: image6.wmf]Å

own metric toward transmitter of received PREQ

	Target Count
	1

	Per Target
	Per Target Flags
	As received

	
	Target MAC Address
	As received

	
	Target HWMP Sequence Number
	As received


Case E2 (target count = 1, PREP generation as intermediate mesh STA): 

All of the following applies:

· the mesh STA has received and accepted a PREQ —See Acceptance criteria
· dot11MeshForwarding is true

· [the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in For] OR [[the Target HWMP Sequence Number of the accepted PREQ = HWMP sequence number in the forwarding information for this target mesh STA] AND [the mesh STA has not previously received a PREQ with the same Originator Mesh STA Address and the same PREQ ID]]
· the Element TTL field is greater than 1 —See HWMP propagation
· Target Count = 1

· the mesh STA is not the target of the PREQ

· the mesh STA is not the proxy of the target address

· the mesh STA has active forwarding information for the requested target

· Target Only flag of the target in the PREQ is OFF (DO = 0)

· 
The contents of a PREQ element in Case E2 shall be as shown in Contents of a PREQ element in Case E2 .

	· Contents of a PREQ element in Case E2 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	As received 

	Flags
	As received 

	Hop Count

	As received + 1

	Element Time to Live
	As received – 1

	PREQ ID
	As received

	Originator Mesh STA Address
	As received

	Originator HWMP Sequence Number
	As received

	Originator External Address
	As received. This field is only present if Bit 6 of the Flags field (AE flag) is 1.

	Lifetime
	As received

	Metric
	As received[image: image7.wmf]Å

own metric toward transmitter of received PREQ

	Target Count
	1

	Per Target
	Per Target Flags
	Bit 0 (TO): 1 (set to 1 before forwarding because mesh STA sent a PREP)
Bit 1: Reserved
Bit 2 (USN): As received
Bit 3-7: Reserved

	
	Target MAC Address
	As received

	
	Target HWMP Sequence Number
	As received


Case E3 (target count > 1): 

All of the following applies:

· the mesh STA has received and accepted a PREQ —See Acceptance criteria
· the Element TTL field is greater than 1 —See HWMP propagation
· there is at least one requested target left after processing the PREQ according to Fehler! Verweisquelle konnte nicht gefunden werden..

The contents of a PREQ element in Case E3 shall be as shown in Contents of a PREQ element in Case E3 .

	· Contents of a PREQ element in Case E3 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREQ element

	Length
	26 + N * 11

	Flags
	As received 

	Hop Count

	As received + 1

	Element Time to Live
	As received – 1

	PREQ ID
	As received

	Originator Mesh STA Address
	As received

	Originator HWMP Sequence Number
	As received

	Originator External Address
	As received. This field is only present if Bit 6 of the Flags field (AE

flag) is set to 1.

	Lifetime
	As received

	Metric
	As received[image: image8.wmf]Å

own metric toward the transmitter of the received PREQ

	Target Count
	1 ≤ target count ≤ received target count

received target count less the number of requested

 destinations, for which the processing mesh STA

— is the target mesh STA or 

— is the target proxy mesh STA or 





	Per Target #A
	Per Target Flags #A
	As received

	
	Target MAC Address #A
	As received

	
	Target HWMP Sequence Number #A
	As received

	Per Target #B
	Per Target Flags #B
	Bit 0 (TO): 1 (set to 1 because mesh STA sent PREP)

Bit 1: As received
Bit 2 (USN): As received
Bit 3-7: As received

	
	Target MAC Address #B
	As received

	
	Target HWMP Sequence Number #B
	As received


For the per target fields (Per Target Flags, Target Address, Target HWMP Sequence Number) assume the following:

· target #A: If target A would have been the only requested target, it would generate a PREQ for propagation according to case E1.

· target #B: If target B would have been the only requested target, it would generate a PREQ for propagation according to case E2.

Instruction to Editor: Change text in clause 11C.10.6.4.2 “Acceptance criteria” as indicated by the WinWord change marks.

· Acceptance criteria

The PREQ element shall not be accepted (and shall not be processed as described in Effect of receipt) if the following is true:

· (the target address of the PREQ is neither the recipient MAC address, broadcast address, nor an external MAC address proxied by the recipient) AND (dot11MeshForwarding is false)

· 
Otherwise, the PREQ element is accepted. See also Fehler! Verweisquelle konnte nicht gefunden werden..

Instruction to Editor: Change text in clause 11C.10.6.4.3 “Effect of receipt” as indicated by the WinWord change marks.

· Effect of receipt

A mesh STA receiving a PREQ according to the acceptance criteria in Acceptance criteria shall record the PREQ ID and the Originator Mesh STA Address. The receiving mesh STA shall create or update the active forwarding information it maintains for the originator mesh STA of the PREQ according to the rules defined in Fehler! Verweisquelle konnte nicht gefunden werden.. 
If the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in For or if the Target HWMP sequence number of the PREQ is the same as the HWMP sequence number in the forwarding information for the Target Mesh STA and there has been no record of the Originator Mesh STA and PREQ ID, the following applies:

· If the mesh STA is the target of the PREQ or is the proxy of the target MAC address it shall initiate the transmission of a PREP to the originator mesh STA (Conditions for generating and sending a PREP Case A). If the PREQ carries an external address (indicated by the AE flag), the mesh STA shall update its proxy information with the Originator External Address as external address, the PREQ Originator Mesh STA Address as the corresponding proxy, and for the proxy lifetime the longer one of the value of the PREQ Lifetime field and the proxy lifetime if the proxy information already exists (see also Fehler! Verweisquelle konnte nicht gefunden werden.).

· If step a) was not applicable for the mesh STA and the AE flag in the PREQ is 1, the mesh STA may update its proxy information with the Originator External Address as external address, the PREQ Originator Mesh STA Address as the corresponding proxy, and for the proxy lifetime the longer one of the value of the PREQ Lifetime field and the proxy lifetime if the proxy information already exists (see also Fehler! Verweisquelle konnte nicht gefunden werden.).

· If the mesh STA has valid forwarding information to any of the requested targets and the TO flag for such a target is not set (TO=0), it initiates the transmission of a PREP for each of these targets (see Conditions for generating and sending a PREP Case C).

· If the mesh STA is initiating a PREP transmission on behalf of another target according to step c) (intermediate reply), it shall process all of the following:

· update the precursor list in its forwarding information for the target mesh STA with the next hop from the forwarding information of the originator mesh STA

· update the lifetime for this precursor that is the longer one of the lifetime of the forwarding information of the target mesh STA

· update the lifetime of the precursor list entry in case it already exists.

· update the precursor list in its forwarding information for the originator mesh STA with the next hop toward the target mesh STA

· update the lifetime for this precursor that is the longer one of the lifetime of the forwarding information of the originator mesh STA

· update the lifetime of the precursor list entry in case it already exists

· If there are individually addressed targets in the PREQ that have not been processed in steps a) or c) or that have been processed in step c), and field Element TTL>1, the receiving mesh STA shall propagate the PREQ as defined in Conditions for generating and sending a PREQ Case E.

· If the received PREQ is a proactive PREQ (target address is set to all ones, TO flag is set (TO=1), the mesh STA originates a proactive PREP to the root mesh STA (see Conditions for generating and sending a PREP Case D) depending on the setting of the Proactive PREP bit. If the Proactive PREP bit is 1, a proactive PREP is originated, if it is 0, a proactive PREP is originated only if a bidirectional path to the root mesh STA is required.

Instruction to Editor: Change text in clause 11C.10.7.3 “Conditions for generating and sending a PREP” as indicated by the WinWord change marks.

· Conditions for generating and sending a PREP

A mesh STA sends out a PREP element in a Mesh Path Selection frame, as defined in 7.4.16.2 (

HWMP Mesh Path Selection frame format), in the following cases:

Case A: Original transmission

A PREP is transmitted if the mesh STA has received and accepted a PREQ (see Acceptance criteria) fullfilling any one of the following conditions:

· The Target Address of the PREQ is the same as MAC address of the receiving mesh STA

· The Target Address of the PREQ is an external address currently proxied by the mesh STA

The content of the generated PREP in Case A shall be as shown in Contents of a PREP element in Case A .

	· Contents of a PREP element in Case A 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREP element

	Length
	As required

	Flags
	Bit 0 – 5: Reserved

Bit 6: Address Extension (AE) (1 = external address present, 0 = otherwise)

Bit 7: Reserved

	Hop Count
	0

	Element Time to Live
	Maximum number of hops allowed for this element

	Target Mesh STA Address
	MAC address of the target mesh STA or target proxy mesh STA

	Target HWMP Sequence Number
	HWMP sequence number of the target mesh STA or target proxy mesh STA after it has been updated according to Fehler! Verweisquelle konnte nicht gefunden werden.

	Target External Address
	External target address on behalf of which the PREP is sent. Present only if Bit 6 (AE) in Flags = 1.

	Lifetime
	As per the PREQ that triggered the transmission of this PREP

	Metric
	Initial value of active path selection metric

	Originator Mesh STA Address
	MAC address of the originator mesh STA

	Originator HWMP Sequence Number
	HWMP sequence number of the originator mesh STA


Case B: PREP Propagation

A PREP is propagated if all of the following applies:

· The mesh STA has received and accepted the PREP —See Fehler! Verweisquelle konnte nicht gefunden werden.
· The mesh STA is not the path originator

The contents of a PREP element in Case B shall be as shown in Contents of a PREP element in Case B .

	· Contents of a PREP element in Case B 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREP element

	Length
	As received

	Flags
	As received

	Hop Count
	As received + 1

	Element Time to Live
	As received – 1

	Target Mesh STA Address
	As received

	Target HWMP Sequence Number
	As received

	Target External Address
	As received

	Lifetime
	As received

	Metric
	As received[image: image9.wmf]Å

own metric toward the transmitting mesh STA

	Originator Mesh STA Address
	As received

	Originator HWMP Sequence Number
	As received


Case C: Intermediate reply

A PREP is transmitted if the mesh STA has received a PREQ fulfilling all of the following conditions:

· The PREQ Target Only flag is 0 

· The receiving mesh STA has active forwarding information with:

· A destination that is the same as the Target Address of the PREQ 

· An HWMP sequence number that is greater than or equal to the Target HWMP sequence number of the PREQ

· A non-zero lifetime

The content of the generated PREP in Case C shall be as shown in Contents of a PREP element in Case C .

	· Contents of a PREP element in Case C 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREP element

	Length
	31

	Flags
	Bit 0-5: Reserved

Bit 6: Address Extension (AE): 0

Bit 7: Reserved

	Hop Count
	0

	Element Time to Live
	Maximum number of hops allowed for this element

	Target Mesh STA Address
	Target MAC address from the PREQ

	Target HWMP Sequence Number
	HWMP sequence number of the stored forwarding information of the Target of the PREQ

	Target External Address
	Not present

	Lifetime
	As per the PREQ that triggered the transmission of this PREP

	Metric
	Value of path metric taken from the active forwarding information for the target address of the PREQ

	Originator Mesh STA Address
	MAC address of the originator mesh STA

	Originator HWMP Sequence Number
	HWMP Sequence number of the originator mesh STA


Case D:
Proactive PREP in Proactive PREQ mode

One of the following applies:

· The mesh STA has received a proactive PREQ with the “Proactive PREP” flag set to 0 AND the mesh STA needs to establish or update a bidirectional path to the root mesh STA.

· The mesh STA has received a proactive PREQ with the “Proactive PREP” flag set to 1.

Note, a proactive PREQ is a PREQ with target address set to all ones and TO flag set (TO=1).

The content of the generated PREP in Case D shall be as shown in Contents of a PREP element in Case D .

	· Contents of a PREP element in Case D 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PREP element

	Length
	31

	Flags
	Bit 0-5: Reserved

Bit 6: Address Extension (AE): 0 

Bit 7: Reserved

	Hop Count
	0

	Element Time to Live
	Maximum number of hops allowed for this element

	Target Mesh STA Address
	MAC address of the mesh STA

	Target HWMP Sequence Number
	HWMP sequence number of the mesh STA

	Target External Address
	Not present

	Lifetime
	Lifetime of the PREQ that triggered the transmission of this PREP

	Metric
	Initial value of active path selection metric

	Originator Mesh STA Address
	MAC address of the root mesh STA (originator mesh STA of the PREQ)

	Originator HWMP Sequence Number
	HWMP sequence number of the root mesh STA (originator HWMP sequence number of the PREQ)


Instruction to Editor: Change text in clause 11C.10.7.4.3 “Effect of receipt” as indicated by the WinWord change marks.

· Effect of receipt

A mesh STA receiving a PREP according to the acceptance criteria in Fehler! Verweisquelle konnte nicht gefunden werden. shall create or update the active forwarding information it maintains for the target mesh STA of the PREP (according to the rules defined in For). If the conditions for creating or updating the forwarding information have not been met in those rules, no further steps are applied to the PREP.

If the active forwarding information was created or updated according to the rules defined in For, the following applies:

· If the receiving mesh STA is not the final destination of the PREP (originator mesh STA) and the field Element TTL>1, the PREP is propagated as defined in Conditions for generating and sending a PREP Case B.

· If the receiving mesh STA is the final destination of the PREP (originator mesh STA) and the AE-flag is set, the mesh STA shall store the Target External Address and the Target Mesh STA Address in its proxy information. The proxy lifetime is the longer one of the value of the PREP Lifetime field and the proxy lifetime if the proxy information already exists (see also Fehler! Verweisquelle konnte nicht gefunden werden.).

· If the receiving mesh STA is not the final destination of the PREP (originator mesh STA) and the AE-flag is 1, the mesh STA may store the Target External Address and the Target Mesh STA Address in its proxy information. The proxy lifetime is the longer one of the value of the PREP Lifetime field and the proxy lifetime if the proxy information already exists (see also Fehler! Verweisquelle konnte nicht gefunden werden.).

· If the mesh STA propagates the PREP, the precursor list for the Target Mesh STA Address is updated by adding the next hop mesh STA to which the PREP is propagated. In addition, at the mesh STA the precursor list for the originator mesh STA address is updated by adding the next hop mesh STA towards the Target Address. The lifetimes of these entries in the precursor lists are the values of the lifetimes of the corresponding forwarding information.

Instruction to Editor: Change text in clause 11C.10.8.3 “Conditions for generating and sending a PERR” as indicated by the WinWord change marks.

· Conditions for generating and sending a PERR

A mesh STA shall send out a PERR element in a Mesh Path Selection frame, as defined in 7.4.16.2 (

HWMP Mesh Path Selection frame format), in the following cases:

Case A: Original transmission

The mesh STA has not sent a PERR element less than dot11MeshHWMPperrMinInterval TUs and one of the following applies:

· The mesh STA determines that the link to the next hop of an active path in its forwarding information is no longer usable.

NOTE—The detection might be triggered by the fact that a mesh STA is unable to forward an MSDU/MMPDU to a next hop mesh STA.

· The mesh STA receives a frame with a destination address for which it has no forwarding information.

· The mesh STA receives an individually addressed frame with a destination address not matching its own MAC address and dot11MeshForwarding is false.

The contents of a PERR element in Case A shall be as shown in Contents of a PERR element in Case A .

	· Contents of a PERR element in Case A 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PERR element

	Length
	2 + N * 13

	Element Time to Live
	The maximum number of hops the element can be propagated before being discarded.

	Number of Destinations
	Number of announced unreachable destinations in the PERR.

	Flags #1
	Bit 0 (USN): Set to 1 if HWMP Sequence number is not valid, 0 otherwise.

Bit 1(RC): Set to 1 if Reason Code field is valid, 0 otherwise.

Bit 2-7: Reserved

	Destination Address #1
	MAC address of unreachable destination #1

	HWMP Sequence Number #1
	Last used HWMP sequence number for Destination Address #1 + 1. Reserved when the USN subfield of Flags #1 field is 1.

	Reason Code #1
	One of values specified in 7.3.1.7 (Reason Code field). 
Reserved when RC subfield of Flags #1 field is 0.

	...
	...


Case B: PERR propagation

All of the following applies: 

· The mesh STA received a PERR from a neighbor peer mesh STA.

· A destination in the PERR is the same as one of the destinations in the active forwarding information of the mesh STA where the next hop is the transmitter of the received PERR, and the forwarding information has been invalidated according to conditions in Fehler! Verweisquelle konnte nicht gefunden werden. case b) or c).

· The mesh STA has not sent a PREQ element less than dot11MeshHWMPperrMinInterval TUs ago. 

· dot11MeshForwarding is true

· The Element TTL field in the received PERR element is greater than or equal to 1.

The contents of a PERR element in Case B shall be as shown in Contents of a PERR element in Case B .

	· Contents of a PERR element in Case B 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the PERR element

	Length
	2 + N * 13

	Element Time to Live
	Element TTL in received PERR element – 1

	Number of Destinations
	Number of unreachable destinations in the PERR ( received value)

	Flags #1
	Bit 0 (USN): Set to 1 if the HWMP Sequence number is not valid, 0 otherwise.

Bit 1(RC): Set to 1 if the Reason Code field is valid, 0 otherwise.

Bit 2-7: Reserved

	Destination Address #1
	MAC address of unreachable destination #1, as received

	HWMP Sequence Number #1
	As received

	Reason Code #1
	One of the values specified in 7.3.1.7 (Reason Code field). 
Reserved when the RC subfield is 0.

	...
	...


Instruction to Editor: Change text in clause 11C.10.8.3 “Acceptance criteria” as indicated by the WinWord change marks.

· Acceptance criteria

The PERR shall be accepted (and shall be processed as described in Fehler! Verweisquelle konnte nicht gefunden werden.) if all of the following applies:

· The mesh STA that receives the PERR has forwarding information stored where 

· the destination is contained in the list of unreachable destinations of the PERR and 

· the next hop is the transmitter of the received PERR

· The USN subfield of the received PERR element’s Flags field is 1, or the USN subfield of the received PERR element’s Flags field is 0 and the HWMP destination sequence number in the received PERR element is greater than the HWMP destination sequence number of the unreachable destination in the stored forwarding information.

· The Element TTL field in the received PERR is greater than 0.

Otherwise, the PERR element shall be discarded.

Instruction to Editor: Change text in clause 11C.10.9.3 “Conditions for generating and sending a RANN” as indicated by the WinWord change marks.

· Conditions for generating and sending a RANN

A mesh STA sends out a RANN element in a Mesh Path Selection frame, as defined in 7.4.16.2 (

HWMP Mesh Path Selection frame format), in the following cases:

Case A: Original transmission

All of the following conditions apply: 

· The mesh STA is configured as a root mesh STA using the proactive RANN mechanism (dot11MeshHWMProotMode = 4).

· The root mesh STA sent its previous RANN dot11MeshHWMPrannInterval TUs ago

The contents of a RANN element in Case A shall be as shown in Contents of a RANN element in Case A .

	· Contents of a RANN element in Case A 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the RANN element

	Length
	17

	Flags
	Bit 0: Portal Role (0 = non-portal, 1 = portal)

Bit 1 – 7: Reserved

	Hop Count
	0

	Element Time to Live
	Maximum number of hops allowed for this element

	Root Mesh STA Address
	MAC address of the root mesh STA

	HWMP Sequence Number
	Last used HWMP sequence number of the root mesh STA + 1

	Interval
	dot11MeshHWMPrannInterval

	Metric
	Initial value of active path selection metric


Case B: Propagation

All of the following conditions apply:

· The mesh STA has valid forwarding information to a root mesh STA using the proactive RANN mechanism (dot11MeshHWMProotMode = 4)

· The mesh STA sent its previous RANN dot11MeshHWMPrannInterval TUs ago 

· dot11MeshForwarding is true

· The Element Time To Live field is greater than 1 —See HWMP propagation
The contents of a RANN element in Case B shall be as shown in Contents of a RANN element in Case B .

	· Contents of a RANN element in Case B 

	Field
	Value

	ID
	Value given in Table 7-26 (Element IDs) for the RANN element

	Length
	As received

	Flags
	As received

	Hop Count

	As received + 1

	Element Time to Live
	As received – 1 

	Root Mesh STA Address
	As received

	HWMP Sequence Number
	As received

	Interval
	dot11MeshHWMPrannInterval

	Metric
	As received[image: image10.wmf]Å

own link metric toward the transmitting mesh STA


Instruction to Editor: Change text in clause D “ASN.1 encoding of the MAC and PHY MIB” as indicated by the WinWord change marks in the snippets of the clause. Take care with any change in automated numbering.
·  (normative) ASN.1 encoding of the MAC and PHY MIB

[...]

dot11MeshTTL OBJECT-TYPE



SYNTAX INTEGER (0..255)



MAX-ACCESS read-write



STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This attribute shall specify the value of Mesh TTL field set at a source mesh STA. The default value for this attribute is 31."

[...]

Dot11MeshHWMPConfigEntry ::=


SEQUENCE {



dot11MeshHWMPmaxPREQretries






INTEGER,



dot11MeshHWMPnetDiameter






INTEGER,



dot11MeshHWMPnetDiameterTraversalTime






INGETER,



dot11MeshHWMPpreqMinInterval






INTEGER,



dot11MeshHWMPperrMinInterval






INTEGER,



dot11MeshHWMPactivePathToRootTimeout






INTEGER,



dot11MeshHWMPactivePathTimeout






INTEGER,



dot11MeshHWMProotMode






INTEGER,






dot11MeshHWMProotInterval






INTEGER,



dot11MeshHWMPrannInterval






INTEGER,



dot11MeshHWMPtargetOnly






INTEGER,




dot11MeshHWMPmaintenanceInterval






INTEGER,



dot11MeshHWMPconfirmationInterval






INTEGER

}

[...]

dot11MeshHWMPperrMinInterval OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the minimum interval of time (in TUs) during which a mesh STA can send only one Action frame containing a PERR element. The default value of this attribute is 100"


 ::= { dot11MeshHWMPConfigEntry 5}

dot11MeshHWMPactivePathToRootTimeout OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the time (in TUs) for which mesh STAs receiving a proactive PREQ shall consider the forwarding information to the root mesh STA to be valid; it must be greater than dot11MeshHWMProotInterval. The default value of this attribute is 5000."


 ::= { dot11MeshHWMPConfigEntry 6}

dot11MeshHWMPactivePathTimeout OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the time (in TUs) for which mesh STAs receiving a PREQ to individual target(s) shall consider the forwarding information to be valid. The default value of this attribute is 5000"


 ::= { dot11MeshHWMPConfigEntry 7}

dot11MeshHWMProotMode OBJECT-TYPE


SYNTAX INTEGER { 


noRoot(0), 


proactivePREQnoPREP(2), 


proactivePREQwithPREP(3), 


rann(4) }


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This attribute controls the configuration of a mesh STA as root mesh STA. A mesh STA is configured as a root mesh STA if dot11MeshHWMProotMode is set to 2, 3 or 4. Different values correspond to different modes of the root mesh STA. The mesh STA is not a root mesh STA when the attribute is set to 0. The default value of this attribute is 0"


 ::= { dot11MeshHWMPConfigEntry 8}










dot11MeshHWMProotInterval OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the minimum interval of time (in TUs) during which a root mesh STA can send only one Action frame containing a proactive PREQ element. The default value of this attribute is 2000"


 ::= { dot11MeshHWMPConfigEntry 9}

dot11MeshHWMPrannInterval OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the minimum interval of time (in TUs) during which a mesh STA can send only one Action frame containing a RANN element. The default value of this attribute is 1000"


 ::= { dot11MeshHWMPConfigEntry 10}

dot11MeshHWMPtargetOnly OBJECT-TYPE


SYNTAX INTEGER { intermediateMSTA(0), targetOnly(1)}


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This attribute, when set to 0, shall allow intermediate mesh STAs to respond with a PREP to a PREQ if they have valid forwarding information to the requested target. When set to 1, only the target MSTA is allowed to respond with a PREP to a PREQ. The default value of this attribute is 1"


 ::= { dot11MeshHWMPConfigEntry 11}










dot11MeshHWMPmaintenanceInterval OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the minimum interval of time (in TUs) during which a mesh STA can send only one Action frame containing a PREQ element for path maintenance. The default value of this attribute is 2000"


 ::= { dot11MeshHWMPConfigEntry 12}

dot11MeshHWMPconfirmationInterval OBJECT-TYPE


SYNTAX INTEGER


MAX-ACCESS read-write


STATUS current


DESCRIPTION

"This is a control variable.

It is written by an external management entity.

This object shall specify the minimum interval of time (in TUs) during which a mesh STA can send only one Action frame containing a PREQ element for root path confirmation. The default value of this attribute is 2000"


 ::= { dot11MeshHWMPConfigEntry 13}

Instruction to Editor: Change text in clause X.6.1 “General” as indicated by the WinWord change marks. Take care with any change in automated numbering.
· General

In the proactive PREQ mechanism of HWMP, the generation of a proactive PREP in response to the receipt of a proactive PREQ depends on the value of the Proactive PREP bit in the received proactive PREQ (see Proactive PREQ mechanism). Furthermore, if the Proactive PREP bit is not set (equals 0), the mesh STA may respond with the proactive PREP in case it needs a bidirectional path between the root mesh STA and itself. This is usually the case if the mesh STA has data to be sent to the root mesh STA. This clause provides a unified mechanism that controls the generation of proactive PREPs in the proactive PREQ mechanism of HWMP.

A proactive PREQ is defined by 

· target address is set to all ones and

· TO flag is set (TO=1).




Abstract


The document gives changes to the normative text of the IEEE 802.11s draft standard version D4.01. The proposed changes resolve several CIDs of letter ballot LB 159 in miscellaneous areas. The resolution process of many small CIDs in different miscellaneous areas is called tüddelkraming.











�Single-hop is a multi-hop with 1 hop.


�CID 2678


�CIDs 2530 and 2404
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