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Problems with PREQ ID
The “PREQ ID” has lead to some confusion outside the IEEE 802.11s standardisation work.

The PREQ ID is actually the ID of the path discovery, which sort of coincides with a PREQ ID if the scope of the name PREQ is considered to be the originated PREQ plus all the propagated PREQs based on the originated PREQ. However, this interpretation is prone to ambiguity with respect to what a PREQ is. The alternative interpretation would be each newly propagated (single hop) PREQ. So the better name would be “Path Discovery ID”, especially because we introduce path discovery in the HWMP terminology.

Another confusion is about the semantics of the PREQ ID – is it only an ID (has to be unique in order to identify the path discovery) or is it a sequence number (has to have a chronological ordering such as monotonically increasing, and might be used as an ID if fulfills the requirement of uniqueness)? One trigger of the confusion is the generation procedure for the PREQ ID – increment by 1.

Resolutions (done in normative text below):

· Replace “PREQ ID” with “Path Discovery ID”

· Reword text with respect to PREQ ID, so that it only relies on unique IDs but does not prescribe the method of generating the unique IDs. Increment by 1 will be given as an example of an efficient generation algorithm.

Miscellaneous
The first field in the tables with the contents of the different RFI information elements is only called ID but it should be Element ID. All fields are now called Element ID in these tables.

Resolved Comments
All CIDs with resolution Accept, Counter, or Reject in document 11-10/663r0 with marker “Tueddelkram-RFI”
Accept: 3037, 3383
Counter: 3035, 3104, 3200, 3238, 3243, 3257, 3264, 3351, 3371, 3372, 3390, 3397, 3401, 3407
Reject: 3403, 3384

Instruction to editor: Change the snippets of IEEE 802.11s Draft D5.0, which are shown below, as indicated by the WinWord change marks.
· Beacon frame format

Change the contents of the order 4 row order 10 row order 23 row and order 24 row of Table 7-8 (Beacon frame body) as follows:

	· Beacon frame body 

	Order
	Information
	Notes

	4
	Service Set 

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

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

 frames generated by APs or mesh STAs.

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

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

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


Insert the following additional rows (preserving their order) in Table 7-8 (Beacon frame body) just before the Vendor Specific element. 

	· Beacon frame body 

	Order
	Information
	Notes

	49
	Mesh ID
	The Mesh ID element is present when dot11MeshActivated is true. 

	50
	Mesh Configuration 
	The Mesh Configuration element is present when dot11MeshActivated is true. 

	51
	Gate Announcement
	The Gate Announcement element is optionally present when both of dot11MeshActivated and dot11MeshGateAnnouncementProtocol are true.



	

	53
	Mesh Awake Window
	The Mesh Awake Window element is optionally present when dot11MeshActivated is true.

	54
	Beacon Timing 
	The Beacon Timing element is optionally present when dot11MeshActivated is true and dot11MeshBeaconTimingReportInterval is set to non-zero value.

	55
	MCCAOP 

Advertisements
	The MCCAOP Advertisements element is optionally present when both dot11MeshActivated and dot11MCCAActivated are true.

	56
	Mesh Channel Switch Parameters
	The Mesh Channel Switch Parameters element is optionally present when dot11MeshActivated is true and either Channel Switch Announcement element or Extended Channel Switch Announcement element is present.


· GANN element

The Gate Announcement (GANN) element is used for announcing the presence of a mesh STA collocated with a mesh gate in the MBSS.

The GANN element is transmitted in a Beacon or a Mesh Interworking Action frame (see 7.4.17 (Mesh Interworking Action frame details

)
).

The format of the GANN element is shown in Figure s33 (GANN element).

	Element ID
	Length
	Flags
	Hopcount
	Element TTL
	Mesh 
Gate Address
	GANN
Sequence
Number
	Interval

	Octets: 1
	1
	1
	1
	1
	6
	4
	2

	· GANN element


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element. The length is set to 15.

The Flags field is reserved. It is set to 0.

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

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

The Mesh Gate 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 mesh gate.

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

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

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

· 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 an HWMP Mesh Path Selection 
frame (see 7.4.16.2 (HWMP Mesh Path Selection frame format)).

The format of the RANN element is shown in Figure s34 (RANN element).

	Element ID
	Length
	Flags
	Hop Count
	Element TTL
	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 Table 7-26 (Element IDs) for this element. The length is set to 21.

The format of the Flags field is shown in Figure s35 (RANN Flags field format).

	B0
	B1
B7

	Gate Role
	Reserved

	Bits: 1
	7

	· RANN Flags field format


The Flags field is set as follows.

Bit 0: Gate Role (0 = non-mesh gate, 1 = mesh gate). A Gate Role bit equal to 1 indicates that the Root Mesh STA Address is a mesh gate.

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 TTL 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.10.12 (Root Announcement (RANN)).

· 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 Figure s36 (PREQ element).

	Element ID
	Length
	Flags
	Hopcount
	Element TTL
	Path Discovery 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 Table 7-26 (Element IDs) for this element. The length is set to 37 to 252 octets.

The format of the Flags field is shown in Figure s37 (PREQ Flags field format).

	B0
	B1
	B2
	B3
B5
	B6
	B7

	Gate 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: Gate Role (0 = non-mesh gate, 1 = mesh gate). A Gate Role bit equal to 1 indicates that the Originator Mesh STA Address is a mesh gate.

Bit 1: Addressing Mode (0 = group addressed, 1 = individually addressed). When the Addressing Mode is 0, the PREQ element is sent in an HWMP Mesh Path Selection frame that is group addressed to all neighbor peer mesh STAs. When the Addressing Mode is 1, the PREQ element is sent in an HWMP Mesh Path Selection frame that is individually addressed to a neighbor peer mesh STA. Detailed addressing information is provided in 11C.10.7 (Addressing of Mesh Path Selection Action frame).

Bit 2
: Proactive PREP (0 = off, 1 = on). The Proactive PREP is only of relevance, if the Target Address is the broadcast address (all ones). If set to 1, every recipient of a PREQ with Target Address set to the broadcast address replies with a PREP. If set to 0, it will only reply under certain conditions (see 11C.10.4.2 (Proactive PREQ mechanism)) 
Bit 3-5: Reserved.

Bit 6: Address Extension (AE) (1= external address present, 0 = otherwise). An AE bit equal to 1 indicates that the field Originator External Address is present, and that the originator mesh STA is a proxy for this external address.

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 TTL field is coded as an unsigned integer and indicates the remaining number of hops allowed for this element.

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

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 Figure s38 (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) bit: 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.10.9 (Path Request (PREQ)).

· 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 Figure s39 (Path Reply element).

	Element ID
	Length
	Flags
	Hopcount
	Element TTL
	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 Table 7-26 (Element IDs) for this element. The length is set to 31 or 37 octets.

The format of the Flags field is shown in Figure s40 (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). An AE bit equal to 1 indicates that the field Target External Address is present, and that the Target mesh STA is a proxy for this external address.

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 TTL 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.10.10 (Path Reply (PREP)).

· PERR element

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

The format of the PERR element is shown in Figure s41 (Path Error element).

	Element
ID
	Length
	Element TTL
	Number of Destinations N
	Flags #1
	Destination Address #1
	HWMP Sequence 
Number

#1
	Destination External Address
#1
	Reason Code #1
	...

	Octets: 1
	1
	1
	1
	1
	6
	4
	4
	2
	

	· Path Error element


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element. The length is variable and set to (2 + 13 * Number of Destinations) or to (2 + 19 * Number of Destinations) octets.

The 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 maximum value of N is 19.

The Flags field is shown in Figure s42 (PERR Flags field format).

	B0
	B1
	B2
B5
	B6
	B7

	Reserved
	RC
	Reserved
	AE
	Reserved

	Bits:1
	1
	4
	1
	1

	· PERR Flags field format


Bit 0: Reserved (set to 0).

Bit 1 (RC): 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.

Bit 2-5: Reserved (set to 0).

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

Bit 7: Reserved (set to 0).

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

The Reason Code field specifies the reason for sending a PERR element. The Reason Code is defined in 7.3.1.7 (Reason Code field).

The detailed usage of the PERR element is described in 11C.10.11 (Path Error (PERR)).

· MLME-HWMPMeshPathSelection.indication

· Function

This primitive indicates that an HWMP Mesh Path Selection frame is received from a specific peer MAC entity.

· Mesh path selection and forwarding framework

· 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.

· Extensible path selection framework

This standard allows for alternative and flexible implementations of path selection protocols and metrics. 
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 11C.2.3 (Mesh profile) and 11C.2.6 (Determination of the candidate peer mesh STA), mesh STAs use the Mesh Configuration element (7.3.2.96 (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 become a member of 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.

· 

An implemented path selection protocol and path selection metric shall be identified by a unique identifier as defined in 7.3.2.96.2 (Active Path Selection Protocol Identifier) and 7.3.2.96.3 (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)

The standard 
defines a default mandatory path selection protocol (HWMP, 11C.10 (Hybrid Wireless Mesh Protocol (HWMP))) and a default mandatory path selection metric (Airtime Link Metric, 11C.9 (Airtime link metric)). Both shall be implemented on all mesh STAs to ensure interoperability.


· Gate announcement protocol

· General

This subclause describes the function, generation and processing of the Gate Announcement (GANN) element.

· Function

The Gate Announcement (GANN) element, described in 7.3.2.108 (GANN element), is used to announce the presence of a mesh STA collocated with a mesh gate in the mesh BSS. Gate Announcements allow mesh STAs to discover a mesh gate and, if necessary, build a path towards it.

· Conditions for generating and sending a GANN

The GANN element is transmitted in Mesh Interworking frames.


The GANN 
element may be transmitted in Beacon frames. If this is the case, a mesh STA shall include the GANN element into a Beacon frame at least once every dot11MeshGateAnnouncementInterval.
A mesh STA shall send a GANN frame in the following cases:

Case A: Original transmission

All of the following applies: 

· The mesh STA is collocated with mesh gate

· dot11MeshGateAnnouncementProtocol is true

· At every dot11MeshGateAnnouncementInterval 

The content of a GANN element in Case A shall be as shown in Table s38 (Content of a GANN element in Case A).

	· Content of a GANN element in Case A

	Field
	Value

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

	Length
	15

	Flags
	Not used

	Hop Count

	0

	Element TTL
	Maximum number of hops allowed for the Gate Announcement

	Mesh Gate Address
	Mesh STA MAC address

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

	Interval
	dot11MeshGateAnnouncementInterval


Case B: Propagation

All of the following applies:

· The mesh STA has received and accepted a Gate Announcement

· The decremented Element TTL of the Gate Announcement is equal to or greater than 1

· dot11MeshForwarding is true

The content of a GANN element in Case B shall be as shown in Table s39 (Content of a GANN element in Case B).

	· Content of a GANN element in Case B

	Field
	Value

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

	Length
	15

	Flags
	As received

	Hop Count

	As received + 1

	Element TTL
	As received – 1

	Mesh Gate Address
	As received

	GANN Sequence Number
	As received

	Interval
	As received


· Proxy Update (PXU)

· General

This clause describes the function, generation and processing of the PXU element.

· Function

A PXU 
element is generated by a mesh STA to inform a destination mesh STA about proxy information of external addresses that are reachable through a proxy mesh STA.
· Conditions for generating and sending a PXU

A proxy mesh STA may transmit a PXU when it adds (or deletes) an external address to (or from) its proxy information. A mesh STA collocated with a mesh gate may also transmit a PXU at periodic intervals.

The PXU element is transmitted in an individually addressed frame. This request may be repeated until the mesh STA receives a PXUC element. 

See 11C.8.4.4 (Proxy Update Confirmation (PXUC)

)
.

The content of a PXU element shall be as shown in Table s40 (Content of a PXU element).

	· Content of a PXU element

	Field
	Value/description

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

	Length
	8 + length of N Proxy Information fields

	PXU Sequence number
	Previous PXU Sequence Number + 1

	PXU Originator MAC Address
	MAC address of the originator of the PXU

	Number of Proxy Information (N)
	Number of proxy information reported to the destination mesh STA (N>=1)

	Per Proxy Information
	Flags
	Bit 0: 0: add proxy information; 1: delete proxy information

Bit 1: 0: Proxy MAC Address field present; 1: Proxy MAC Address = PXU Originator MAC Address, Proxy MAC Address field not present

Bit 2: 0: Proxy Information Lifetime field not present; 1: Proxy Information Lifetime field present. If Bit 0 is 1, Bit 2 shall be set to 0.

Bits 3 – 7: Reserved 

	
	External MAC Address
	MAC address of the STAs proxied by the proxy mesh STA

	
	Proxy MAC Address
	MAC address of the proxy mesh STA. This field is only present if bit 1 of the Flags field is 0.

	
	Proxy 
Information Lifetime
	The proxy information lifetime of this proxy information as taken from the proxy information of the originator of the PXU.


· Conditions for generating and sending a PXUC

If a mesh STA receives a PXU, it shall transmit a PXUC. A PXUC is individually addressed from the destination mesh STA of the corresponding PXU to the mesh STA that sent the PXU. 

The content of a PXUC element shall be as shown in Table s41 (Content of a PXUC element).

	· Content of a PXUC element

	Field
	Value/description

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

	Length
	7

	PXU Sequence number
	PXU Sequence number of the PXU that is being confirmed

	Destination mesh STA Address
	MAC address of the recipient of the PXU


· Hybrid Wireless Mesh Protocol (HWMP)

· General

The Hybrid Wireless Mesh Protocol (HWMP) is a mesh path selection protocol that combines the flexibility of on-demand path selection with proactive topology tree extensions. The combination of reactive and proactive elements of HWMP enables efficient path selection in a wide variety of mesh networks (with or without access to the infrastructure).

HWMP uses a common set of protocol elements, generation and processing rules inspired by Ad Hoc On-Demand Distance Vector (AODV) protocol [IETF RFC 3561] adapted for MAC address-based path selection and link metric awareness. HWMP is completely specified herein and does not require reference to AODV specifications or descriptions.

HWMP supports two modes of operation depending on the configuration. These modes provide different levels of functionality:

· On-demand mode: The functionality of this mode is always available, independent of whether a root mesh STA is configured in the MBSS or not. It allows mesh STAs to communicate using peer-to-peer paths. 
· Proactive tree building mode: In this mode, additional proactive tree building functionality is added to the on-demand mode. This can be performed by configuring a mesh STA as root mesh STA using either the proactive PREQ or RANN mechanism.

These modes are not exclusive: on-demand and proactive modes are used concurrently, because the proactive modes are extensions of the on-demand mode. 

All HWMP modes of operation utilize common processing rules and primitives. HWMP elements are the Path Request (PREQ), Path Reply (PREP), Path Error (PERR) and Root Announcement (RANN). The metric cost of the links determines which paths HWMP builds. In order to propagate the metric information between mesh STAs, a metric field is used in the PREQ, PREP and RANN elements. 

Path selection in HWMP uses a sequence number mechanism to ensure that mesh STAs can distinguish current path information from stale path information at all times in order to maintain loop-free connectivity. Each mesh STA maintains its own HWMP sequence number, which is propagated to other mesh STAs in the HWMP elements. Rules for maintaining HWMP sequence numbers are given in 11C.10.8.3 (HWMP Sequence Numbering).

· 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. Figure s55 (Illustration of definitions

)
 illustrates an example utilizing this terminology. 

	[image: image2.wmf]

	· 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 11C.10.8.3 (HWMP Sequence Numbering). 

· 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 11C.10.8.4 (Forwarding information))

Table s44 (Precursor and Next Hop Examples (Forward Path)) and Table s45 (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 Figure s55 (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


· 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. 
If the mesh STA that received a PREQ is the target mesh STA, it sends an individually addressed PREP back to the originator mesh STA after creating or updating a path 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 responds with 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 during the path selection procedure, the intermediate mesh STA that responded with a PREP propagates the PREQ with the TO flag set to 1. This prevents 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.

· Collocated STAs

The procedure for updating the forwarding information of a mesh STA using a distinct transmitter address on the WM is beyond the scope of the standard – this operation is transparent to other mesh STAs that see the peer mesh STA as the next hop to the destination, not being cognizant of the fact that the peer mesh STA and the destination STA are actually collocated.

HWMP terminology strictly refers to STAs whose address is used for destination mapping (i.e. the originator address, the intermediate mesh STA address or the target address). HWMP terminology does not make any assumption about the address used for communication over the WM (i.e. the Transmitter Address and the Receiver Address). For example, there is no requirement that the Path Originator or the Path Target of an HWMP path are the same as the address used for transmitting the first and receiving the last (respectively) HWMP Mesh Path Selection 
frame containing a PREQ.

The corollary to this is that the first hop of a PREQ may have a transmitter address that is not the same as the Originator address in the PREQ element and that the first hop may have a transmitter address that is not the same as the source address. In order to determine whether a transmission is a first hop or not, mesh STAs should not compare the source and transmitter addresses. Instead, this determination can be made by looking at the hop count field of the PREQ element (which is not used as an acceptance criterion).

· Addressing of HWMP Mesh Path Selection 
frames
All HWMP elements are sent in an HWMP Mesh Path Selection 
frame (see 7.4.16.2 (HWMP Mesh Path Selection frame format)). The RANN element may also be sent in a Beacon frame. “Cases” refer to the different conditions that trigger the transmission of an HWMP Mesh Path Selection frame. PREQ cases are specified in 11C.10.9.3 (Conditions for generating and sending a PREQ). PREP conditions are specified in 11C.10.10.3 (Conditions for generating and sending a PREP). PERR cases are specified in 11C.10.11.3 (Conditions for generating and sending a PERR). RANN cases are specified in 11C.10.12.3 (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 HWMP Mesh Path Selection 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
 individually addressed (Case A: Original transmission - next hop is unusable):

· Address 1: Address of each one of the precursors for which the active forwarding information has been invalidated (see Case A, 11C.10.11.3 (Conditions for generating and sending a PERR))

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

· Address 3: Same as Address 2

· PERR individually addressed (Case B: Original transmission - missing forwarding information):

· Address 1: Address of the transmitter of the frame that triggered the PERR (see Case B, 11C.10.11.3 (Conditions for generating and sending a PERR))

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

· Address 3: Same as Address 2

· PERR individually addressed (Case C: Original transmission (proxy information is unusable):

· Address 1: Address of each one of the neighbor peer mesh STAs

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

· Address 3: Same as Address 2

· PERR individually addressed (Case D: PERR propagation:

· Address 1: Address of each one of the precursors for which the active forwarding information has been invalidated (see 11C.10.11.4.3 (Effect of receipt))

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

· Address 3: Same as Address 2

· PERR group addressed (all cases):

· 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 HWMP Mesh Path Selection frame if they share the same intended Address 1.

· General rules for processing HWMP elements

· General

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

· HWMP Sequence Number

· Element TTL

· Metric

· 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 an MBSS 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 11C.10.9 (Path Request (PREQ)), 11C.10.10 (Path Reply (PREP)), 11C.10.11 (Path Error (PERR)), and 11C.10.12 (Root Announcement (RANN)).

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 received value of Element TTL 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 11C.10.12 (Root Announcement (RANN)).

· HWMP Sequence Numbering

HWMP uses sequence numbers to prevent the creation of path loops and to distinguish stale and fresh path information. Each mesh STA keeps its own HWMP sequence number that it increments, uses in HWMP elements, and processes according to the HWMP rules. HWMP sequence numbers for other mesh STAs are maintained in the forwarding information (see 11C.10.8.4 (Forwarding information)).

An HWMP sequence number is included in the PREQ, PREP, PERR, and RANN elements. The HWMP sequence number in the forwarding information is updated whenever a mesh STA receives new (i.e., not stale) information about the HWMP sequence number from a PREQ, PREP, or PERR that may be received relative to that target mesh STA or destination mesh STA. HWMP depends on each mesh STA in the network to own and maintain its HWMP sequence number to guarantee the loop-freedom of all paths towards that mesh STA. A mesh STA increments its own HWMP sequence number in two circumstances:

· If it is an originator mesh STA, it shall increment its own HWMP sequence number immediately before it starts a path discovery. This prevents conflicts with previously established reverse paths towards the originator mesh STA. However, it might be advantageous not to increment the HWMP sequence number too frequently. An optional mechanism for achieving this is described in 11C.10.8.6 (Limiting the rate of HWMP sequence number increments).

· If it is a target mesh STA, it shall update its own HWMP sequence number to maximum (current HWMP sequence number, target HWMP sequence number in the PREQ) + 1 immediately before it generates a PREP in response to a PREQ. The target HWMP sequence number is relevant when a link was broken along the path and the stored sequence number was increased at an intermediate mesh STA.

HWMP sequence numbers are processed as follows:

· HWMP sequence numbers are incremented monotonically as unsigned integers.

· Comparing HWMP sequence numbers is done using a modulo 232 comparison.

In general, when a mesh STA receives an element with an HWMP sequence number that is less than the HWMP sequence number in the corresponding forwarding information, it discards the received element. If they are the same, the outcome (element processed or not) depends on the type of the element and some additional conditions. These cases are noted in the applicable element descriptions.

The only circumstance in which a mesh STA may change the HWMP sequence number of another mesh STA in the forwarding information independently of the reception of an HWMP element is in response to a lost or expired link to the next hop towards that destination mesh STA. The mesh STA determines which destinations use a particular next hop by consulting its forwarding information. In this case, for each destination that uses the next hop, the mesh STA increments the HWMP sequence number in the forwarding information and marks the path as invalid (see also 11C.10.11 (Path Error (PERR))). Whenever
 any forwarding information containing an HWMP sequence number greater than  the recorded HWMP sequence number for an affected destination is received by a mesh STA that has marked that recorded forwarding information as invalid, the mesh STA shall update its forwarding information according to the information contained in the update.

· 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 11C.7.5.2.2 (At intermediate and destination mesh STAs

)
) and for the notification of link failures (see 11C.10.11 (Path Error (PERR))).

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.

Table s47 (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 11C.10.9.4.3 (Effect of receipt) step f)
	No change
	See 11C.10.10.4.3 (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 11C.10.11 (Path Error (PERR))), are described in the corresponding clauses.

The forwarding information for a destination shall not be used for forwarding if it is marked as invalid. “Forwarding information” in 11C.7.5.2 (Addressing of individually addressed frames and data forwarding) refers only to forwarding information that is valid (or active) in HWMP. 

The forwarding 
information shall be considered as invalid if the path lifetime has expired. Also, forwarding information is marked as invalid when certain conditions are met in the processing of HWMP elements, e.g. path error processing (11C.10.11.4 (PERR processing)).

· 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 path discovery to a single target is 2 * dot11MeshHWMPnetDiameterTraversalTime. For each attempt, the HWMP sequence number is incremented and a new Path Discovery ID is chosen. 

· Conditions for generating and sending a PREQ

A mesh STA shall send a PREQ element in an HWMP 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 Table s48 (Content of a PREQ element in Case A).

	· Content of a PREQ element in Case A 

	Field
	Value

	Element 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 mesh gate 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 TTL
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter.

	Path Discovery ID
	New unique Path Discovery ID, for instance, previous Path Discovery ID + 1

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

	Originator HWMP Sequence Number
	Previous Originator HWMP SN + 1. See 11C.10.8.6 (Limiting the rate of HWMP sequence number increments)

	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
	If Per Target Flags Bit 2 (USN) is 0, the latest 
HWMP sequence number stored by the originator mesh STA for the target mesh STA from the forwarding information (see11C.10.8.4 (Forwarding information)). Otherwise, reserved.


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 Table s49 (Content of a PREQ element in Case B).

	· Content of a PREQ element in Case B 

	Field
	Value

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

	Length
	26 + N*11

	Flags
	Bit 0: 0 (no mesh gate 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 TTL
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter

	 Path Discovery ID
	New unique Path Discovery ID, for instance, previous Path Discovery ID +1

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

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See 11C.10.8.6 (Limiting the rate of HWMP sequence number increments)

	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
	If Per Target Flags Bit 2 (USN) is 0, 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 Table s50 (Contents of a PREQ in Case C).

	· Contents of a PREQ in Case C 

	Field
	Value

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

	Length
	37

	Flags
	Bit 0: As needed (mesh gate 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 TTL
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter.

	Path Discovery ID
	New unique Path Discovery ID, for instance, previous Path Discovery ID + 1

	Originator Mesh STA Address
	MAC address of the root mesh STA

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See 11C.10.8.6 (Limiting the rate of HWMP sequence number increments).

	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 the metric (RANN metric[image: image3.wmf]Å

metric to the transmitter of the RANN) is better than the metric to the root in the current forwarding information.

· 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 Table s51 (Content of a PREQ element in Case D).

	· Content of a PREQ element in Case D 

	Field
	Value

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

	Length
	As required

	Flags
	Bit 0: 0 (no mesh gate 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 TTL
	Maximum number of hops allowed for this element, e.g., dot11MeshHWMPnetDiameter

	Path Discovery ID
	Not used

	Originator Mesh STA Address
	MAC address of the originator mesh STA

	Originator HWMP Sequence Number
	Originator HWMP SN + 1. See 11C.10.8.6 (Limiting the rate of HWMP sequence number increments).

	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 11C.10.9.4.2 (Acceptance criteria)
· dot11MeshForwarding is true

· [the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in 11C.10.8.4 (Forwarding information)] OR [[the Originator HWMP Sequence Number of the accepted PREQ = HWMP sequence number in the forwarding information for this originator mesh STA] AND [the mesh STA has not previously received a PREQ with the same Originator Mesh STA Address and the same Path Discovery ID]]

· the Element TTL field is greater than 1 —See 11C.10.8.2 (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 Table s52 (Content of a PREQ element in Case E1).

	· Content of a PREQ element in Case E1 

	Field
	Value

	Element 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 TTL
	As received – 1

	Path Discovery 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: image4.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 11C.10.9.4.2 (Acceptance criteria)
· dot11MeshForwarding is true

· [the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in 11C.10.8.4 (Forwarding information)] OR [[the Originator HWMP Sequence Number of the accepted PREQ = HWMP sequence number in the forwarding information for this originator mesh STA] AND [the mesh STA has not previously received a PREQ with the same Originator Mesh STA Address and the same Path Discovery ID]]

· the Element TTL field is greater than 1 —See 11C.10.8.2 (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 (TO = 0)

The contents of a PREQ element in Case E2 shall be as shown in Table s53 (Contents of a PREQ element in Case E2).

	· Contents of a PREQ element in Case E2 

	Field
	Value

	Element 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 TTL
	As received – 1

	Path Discovery 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: image5.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 11C.10.9.4.2 (Acceptance criteria)
· the Element TTL field is greater than 1 —See 11C.10.8.2 (HWMP propagation)
· there is at least one requested target left after processing the PREQ according to 11C.10.9.4 (PREQ processing).

The contents of a PREQ element in Case E3 shall be as shown in Table s54 (Contents of a PREQ element in Case E3).

	· Contents of a PREQ element in Case E3 

	Field
	Value

	Element 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 TTL
	As received – 1

	Path Discovery 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: image6.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

	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.

· PREQ processing

· General

Received PREQ elements are subject to certain acceptance criteria. Processing and actions taken depend on the contents of the PREQ and the information available to the receiving mesh STA. See also 11C.10.8 (General rules for processing HWMP elements).

· Acceptance criteria

The PREQ element shall not be accepted (and shall not be processed as described in 11C.10.9.4.3 (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 11C.10.8 (General rules for processing HWMP elements).

· Effect of receipt

A mesh STA receiving a PREQ according to the acceptance criteria in 11C.10.9.4.2 (Acceptance criteria) shall record the Path Discovery 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 11C.10.8.4 (Forwarding information).

If the active forwarding information for the Originator Mesh STA was created or updated according to the rules defined in 11C.10.8.4 (Forwarding information) 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 Path Discovery 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 (11C.10.10.3 (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 11C.8.4.3 (Proxy Update (PXU)

· )
).

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 11C.8.4.3 (Proxy Update (PXU)

· )
).

· 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 11C.10.10.3 (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 Element TTL field >1, the receiving mesh STA shall propagate the PREQ as defined in 11C.10.9.3 (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 generates a proactive PREP to the root mesh STA (see 11C.10.10.3 (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 generated, if it is 0, a proactive PREP is generated only if a bidirectional path to the root mesh STA is required.

· Path Reply (PREP)

· General

This subclause describes the function, generation and processing of the Path Reply element.

· Function

The Path Reply (PREP) element is transmitted in individually addressed frames and is described in 7.3.2.111 (PREP element). The purpose of the PREP is: 

· to establish the forward path to a target mesh STA or target proxy mesh STA and

· to confirm the reverse path to the originator.

· Conditions for generating and sending a PREP

A mesh STA sends out a PREP element in an HWMP 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 11C.10.9.4.2 (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 Table s55 (Contents of a PREP element in Case A).

	· Contents of a PREP element in Case A 

	Field
	Value

	Element 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 TTL
	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 11C.10.8.3 (HWMP Sequence Numbering)

	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 11C.10.10.4.2 (Acceptance criteria)
· The mesh STA is not the path originator

The contents of a PREP element in Case B shall be as shown in Table s56 (Contents of a PREP element in Case B).

	· Contents of a PREP element in Case B 

	Field
	Value

	Element 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 TTL
	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: image7.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 Table s57 (Contents of a PREP element in Case C).

	· Contents of a PREP element in Case C 

	Field
	Value

	Element 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 TTL
	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 Table s58 (Contents of a PREP element in Case D).

	· Contents of a PREP element in Case D 

	Field
	Value

	Element 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 TTL
	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)


· Conditions for generating and sending a PERR

A mesh STA shall send out a PERR element in an HWMP 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 (next hop is unusable)

The mesh STA has not sent a PERR element less than dot11MeshHWMPperrMinInterval TUs ago and 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 HWMP sequence number in the forwarding information of all unreachable destinations announced in this PERR is incremented by 1. The forwarding information for each unreachable destination announced in this PERR is invalidated.

The contents of a PERR element in Case A shall be as shown in Table s59 (Contents of a PERR element in Case A).

	· Contents of a PERR element in Case A 

	Field
	Value

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

	Length
	2 + N * 13

	Element TTL
	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: Reserved

Bit 1(RC): 1

Bit 2-5: Reserved

Bit 6 (AE): 0

Bit 7: Reserved

	Destination Address #1
	MAC address of unreachable destination #1

	HWMP Sequence Number #1
	HWMP sequence number for Destination Address #1 from the forwarding information after above increment.

	Reason Code #1
	“MESH-PATH-ERROR-DESTINATION-UNREACHABLE” (see 7.3.1.7 (Reason Code field)).

	...
	...


Case B: Original transmission (missing forwarding information)

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

· The mesh STA receives an individually addressed frame with a destination address not matching its own MAC 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 HWMP sequence number in the forwarding information of all unreachable destinations announced in this PERR is incremented by 1. The forwarding information for each unreachable destination announced in this PERR is invalidated.

The contents of a PERR element in Case B shall be as shown in Table s60 (Contents of a PERR element in Case B). 

	· Contents of a PERR element in Case B 

	Field
	Value

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

	Length
	2 + N * 13

	Element TTL
	The maximum number of hops the element can be propagated before being discarded.

	Number of Destinations
	Number of announced destinations with missing forwarding information in the PERR.

	Flags #1
	Bit 0: Reserved

Bit 1(RC): 1

Bit 2-5: Reserved

Bit 6 (AE): 0

Bit 7: Reserved

	Destination Address #1
	MAC address of destination with missing forwarding information #1. This is Address 3 of the received individually addressed frame.

	HWMP Sequence Number #1
	Reserved (0)

	Reason Code #1
	“MESH-PATH-ERROR-NO-FORWARDING-INFORMATION” (see 7.3.1.7 (Reason Code field)).

	...
	...


Case C: Original transmission (proxy information is unusable)

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

· The mesh STA is a proxy mesh STA and determines that an active proxy information where the mesh STA is the proxy mesh STA is no longer usable.

The contents of a PERR element in Case C shall be as shown in Table s61 (Contents of a PERR element in Case C). 

	· Contents of a PERR element in Case C 

	Field
	Value

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

	Length
	2 + N * 19

	Element TTL
	The maximum number of hops the element can be propagated before being discarded.

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

	Flags #1
	Bit 0: Reserved

Bit 1(RC): 0

Bit 2-5: Reserved

Bit 6 (AE): 1

Bit 7: Reserved

	Destination Address #1
	MAC address of proxy mesh STA #1 with unusable active proxy information.

	HWMP Sequence Number #1
	Last used HWMP sequence number for Destination Address #1.

	Destination External Address #1
	External MAC address of the active proxy information that is not longer usable and for which the mesh STA is the proxy mesh STA.

	Reason Code #1
	Reserved

	...
	...


Case D: PERR propagation

The mesh STA has not sent a PERR element less than dot11MeshHWMPperrMinInterval TUs ago and 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 or the proxy information has been invalidated according to conditions in 11C.10.11.4.3 (Effect of receipt) case b), c), or d).

· dot11MeshForwarding is true

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

The contents of a PERR element in Case D shall be as shown in Table s62 (Contents of a PERR element in Case D).

	· Contents of a PERR element in Case D 

	Field
	Value

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

	Length
	if AE flag = 0: 2 + N * 13

if AE flag = 1: 2 + N * 19

	Element TTL
	Element TTL in received PERR element – 1

	Number of Destinations
	1 number of destinations in the PERR  received value

Received number of destinations less the number of received destinations for which the transmitter of the PERR is not the next hop

	Flags #1
	As received

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

	HWMP Sequence Number #1
	If Flags #1 bit 1 (RC) = 1 and Reason Code j#1 = “MESH-PATH-ERROR-NO-FORWARDING-INFORMATION” and received value = 0, then HWMP sequence number for Destination Address #1 from the forwarding information.

Otherwise, as received.

	Destination External Address
 #1
	As received

This field is only present if Bit 6 of the Flags #1 field (AE flag) is 1.

	Reason Code #1
	As received

	...
	...


· Conditions for generating and sending a RANN

A mesh STA sends out a RANN element in an HWMP 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 Table s63 (Contents of a RANN element in Case A).

	· Contents of a RANN element in Case A 

	Field
	Value

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

	Length
	21

	Flags
	Bit 0: Gate Role (0 = non-mesh gate, 1 = mesh gate)

Bit 1 – 7: Reserved

	Hop Count
	0

	Element TTL
	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 TTL field is greater than 1 —See 11C.10.8.2 (HWMP propagation)
The contents of a RANN element in Case B shall be as shown in Table s64 (Contents of a RANN element in Case B).

	· Contents of a RANN element in Case B 

	Field
	Value

	Element 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 TTL
	As received – 1 

	Root Mesh STA Address
	As received

	HWMP Sequence Number
	As received

	Interval
	As received

	Metric
	As received[image: image8.wmf]Å

own link metric toward the transmitting mesh STA


· MAC frames

Insert the following rows after the “FT25” row of the table in A.4.4.2:

	Item
	Protocol Capability
	Reference
	Status
	Support

	FT26
	Mesh Data frames
	7.1.3.1 (Frame Control field), 7.1.3.6.3 (Mesh Control field)
	MP2:M
	Yes No N/A 

	FT27
	Mesh Peering Open frame
	7.4.14.2 (

Mesh Peering Open frame format)
	MP1.4.1:M
	Yes No N/A 

	FT28
	Mesh Peering Confirm frame
	7.4.14.3 (Mesh Peering Confirm frame format)
	MP1.4.2:M
	Yes No N/A 

	FT29
	Mesh Peering Close frame
	7.4.14.4 (Mesh Peering Close frame format)
	MP1.4.3:M
	Yes No N/A 

	FT30
	Mesh Link Metric Request frame
	7.4.15.2 (Mesh 

Link Metric Request frame format)
	MP11.1:M
	Yes No N/A 

	FT31
	Mesh Link Metric Report frame
	7.4.15.3 (Mesh Link Metric Report frame format)
	MP11.2:M
	Yes No N/A 

	FT32
	HWMP Mesh Path Selection frame
	7.4.16.2 (

HWMP Mesh Path Selection frame format)
	HWM1:M
	Yes No N/A 

	FT33
	Gate Announcement frame
	7.4.17.2 (

Gate Announcement frame format), 11C.8 (Interworking)
	MP13:M
	Yes No N/A  

	FT34
	Congestion Control Notification frame
	7.4.18.2 (Congestion Control Notification frame format), 11C.11 (Intra-mesh congestion control)
	MP6.2:M
	Yes No N/A  

	FT35
	MCCA Setup Request frame
	7.4.18.3 (MCCA Setup Request frame format)
	MP5:M
	Yes No N/A 

	FT36
	MCCA Setup Reply frame
	7.4.18.4 (MCCA Setup Reply frame format)
	MP5:M
	Yes No N/A  

	FT37
	MCCAOP Advertisement Request frame
	7.4.18.5 (MCCAOP Advertisement Request frame format)
	MP5:M
	Yes No N/A  

	FT38
	MCCAOP Advertisements frame
	7.4.18.6 (MCCAOP Advertisements frame format)
	MP5:M
	Yes No N/A  

	FT39
	MCCAOP Reservation Teardown frame
	7.4.18.7 (MCCAOP Reservation Teardown frame format)
	MP5:M
	Yes No N/A  

	FT40
	TBTT Adjustment Request frame
	7.4.18.8 (TBTT Adjustment Request frame format)
	MP4.2.3:M
	Yes No N/A  

	FT41
	TBTT Adjustment Response frame
	7.4.18.9 (TBTT Adjustment Response frame format)
	MP4.2.3:M
	Yes No N/A  

	FT42
	Proxy Update frame
	7.4b.2.2 (Proxy Update frame format)
	MP12:M
	Yes No N/A 

	FT43
	Proxy Update Confirmation frame
	7.4b.2.3 (Proxy Update Confirmation frame format )
	MP12:M
	Yes No N/A  


Insert the following rows after the “FR25” row of the table in A.4.4.2: 

	Item
	Protocol Capability
	Reference
	Status
	Support

	FR26
	Mesh Data frames
	7.1.3.1 (Frame Control field), 7.1.3.6.3 (Mesh Control field)
	MP2:M
	Yes No N/A 

	FR27
	Mesh Peering Open frame
	7.4.14.2 (

Mesh Peering Open frame format)
	MP1.4.1:M
	Yes No N/A 

	FR28
	Mesh Peering Confirm frame
	7.4.14.3 (Mesh Peering Confirm frame format)
	MP1.4.2:M
	Yes No N/A 

	FR29
	Mesh Peering Close frame
	7.4.14.4 (Mesh Peering Close frame format)
	MP1.4.3:M
	Yes No N/A 

	FR30
	Mesh Link Metric Request frame
	7.4.15.2 (Mesh 

Link Metric Request frame format)
	MP11.1:M
	Yes No N/A 

	FR31
	Mesh Link Metric Report frame
	7.4.15.3 (Mesh Link Metric Report frame format)
	MP11.2:M
	Yes No N/A 

	FR32
	HWMP Mesh Path Selection frame
	7.4.16.2 (

HWMP Mesh Path Selection frame format)
	HWM1:M
	Yes No N/A 

	FR33
	Gate Announcement frame
	7.4.17.2 (

Gate Announcement frame format), 11C.8 (Interworking)
	MP13:M
	Yes No N/A  

	FR34
	Congestion Control Notification frame
	7.4.18.2 (Congestion Control Notification frame format), 11C.11 (Intra-mesh congestion control)
	MP6.2:M
	Yes No N/A  

	FR35
	MCCA Setup Request frame
	7.4.18.3 (MCCA Setup Request frame format)
	MP5:M
	Yes No N/A 

	FR36
	MCCA Setup Reply frame
	7.4.18.4 (MCCA Setup Reply frame format)
	MP5:M
	Yes No N/A  

	FR37
	MCCAOP Advertisement Request frame
	7.4.18.5 (MCCAOP Advertisement Request frame format)
	MP5:M
	Yes No N/A  

	FR38
	MCCAOP Advertisements frame
	7.4.18.6 (MCCAOP Advertisements frame format)
	MP5:M
	Yes No N/A  

	FR39
	MCCAOP Reservation Teardown frame
	7.4.18.7 (MCCAOP Reservation Teardown frame format)
	MP5:M
	Yes No N/A  

	FR40
	TBTT Adjustment Request frame
	7.4.18.8 (TBTT Adjustment Request frame format)
	MP4.2.3:M
	Yes No N/A  

	FR41
	TBTT Adjustment Response frame
	7.4.18.9 (TBTT Adjustment Response frame format)
	MP4.2.3:M
	Yes No N/A  

	FR42
	Proxy Update frame
	7.4b.2.2 (Proxy Update frame format)
	MP12:M
	Yes No N/A 

	FR43
	Proxy Update Confirmation frame
	7.4b.2.3 (Proxy Update Confirmation frame format )
	MP12:M
	Yes No N/A  





Abstract


Text changes on Tüddelkram of RFI comments of LB 161 on D5.0, in order to resolve a good bunch of RFI comments.
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