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	4143
	In LB161, CID3242 reads "There are 3 methods for the mesh gates discovery. Sounds like too much options." And the resolution notes reads:"The options are there in order to decrease the network load substantially. Both the GANN mechanism and the proactive tree mechanisms use the same frame propagation procedure - flooding the whole network. Especially the last two options (the Gate Role bit set in proactive PREQs / RANNs) are there for this purpose. If the Gate Role bit is set, the GANN does not need to be sent."
I believe this guideline in the resolution notes should be mentioned in the specification (at least as an informative note).
	Clarified by stating “The gate announcement protocol can be avoided when using one of the HWMP proactive path selection methods with the Gate Role field set to 1”

	4144
	"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."
Many information are still missing for the GANN in Beacon frames.
1. what happens if dot11MeshGateAnnouncementInterval and beacon interval have mismatch.
2. when GANN is transmitted via beacon frame, does GANN frame need to be sent out separately? If not, why do we need GANN frame?
3. how is the GANN seq number is incremented when the element is transmitted over beacon frame?
4. how does the intermediate STAs treat the GANN propagation when GANN element is received thru beacon frames? Do they propagate the element using beacon frame as well? If so, the element propagation requires larger latency as the beacon is transmitted only at beacon interval. Is it acceptable?
	OK, it is no longer in the beacon frame

	4156
	It is not clear how mesh STA use RANN with Gate Roll = 1 and GANN element. Should mesh STA use either of these options? How they can be determined.
	The text now says that the GANN can be avoided altogether when using the RANN

	4234
	The configuration of the Gate Protocol and the inclusion of GANNs into beacons are broken.
	No beacons anymore

	4248
	The Gate Announcement protocol is a nice mechanism, but with the introduction of the term mesh gate and the replacement of Portal by Gate in the announcement protocol, the scope of the announcement protocol changed (it got wider). It is questionable, that this scope has been the original one as the announcement protocol has been designed.
	All checked


· Interworking

· Overview of interworking in a mesh BSS

An MBSS functions like an IEEE 802 LAN segment that is compatible with IEEE 802.1D. The MBSS appears as a single access domain.

An MBSS may contain two or more mesh gates. In this case, the MBSS has more than one “port” (in the sense of IEEE Std 802.1D-2004, for example) through which it accesses the DS. Accordingly, broadcast loops may occur. Therefore, mesh gates should implement a loop preventing protocol in the DS.

NOTE— In the DS, a typical implementation may use the Rapid Spanning Tree Protocol (RTSP) as specified in IEEE 802.1D-2004. With RTSP, the resulting active DS topology forms a tree. Then, even if multiple mesh gates connect with the same DS, the MBSS will access the DS through a single mesh gate only.

Mesh gates are discovered by mesh STAs using the 
gate announcement protocol (see 11C.8.2 (Gate announcement protocol)). The gate announcement protocol is not needed when using one of the HWMP proactive path selection methods with the Gate Role field equal to 1:
· The proactive PREQ mechanism (see 11C.10.4.2 (Proactive PREQ mechanism)), with the Gate Role field equal to 1 (see 11C.10.9.3 (Conditions for generating and sending a PREQ))

· The proactive RANN mechanism (see 11C.10.4.3 (Proactive RANN mechanism)), with the Gate Role field equal to 1 (see 11C.10.12.3 (Conditions for generating and sending a RANN))

Mesh gates propagate gate announcement elements (or RANNs and PANNs with the Gate Role field equal to 1 if using such mechanisms) only if dot11MeshGateAnnouncementProtocol is equal to 1.  The decision to announce the presence of a mesh gate is beyond the scope of the standard.

· 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 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.


Note to Editor: remove GANN element from beacon frame
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 a mesh gate

· dot11MeshGateAnnouncementProtocol is true

· At every dot11MeshGateAnnouncementInterval 

The content of a GANN element in Case A shall be as shown in Table s34 (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 gate. The GANN sequence number shall be incremented by 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 s35 (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


· GANN processing

· General

A received Gate Announcement is subject to certain acceptance criteria. Processing depends on the contents of the Gate Announcement and the information available at the receiving mesh STA.

· Acceptance criteria

The Gate Announcement element shall not be accepted (and shall not be processed as described in 11C.8.2.4.3 (Effect of receipt)) if the GANN Sequence Number of the Gate Announcement is equal or lower than the GANN Sequence Number of the most recently accepted Gate Announcement with the same Mesh Gate Address.

· Effect of receipt

The following applies only to a Gate Announcement element that was accepted according to the acceptance criteria in 11C.8.2.4.2 (Acceptance criteria). The receiving mesh STA shall transmit a Gate Announcement as defined in 11C.8.2.3 (Conditions for generating and sending a GANN), Case B.

The Mesh Gate Address field of the GANN contains the address of the mesh gate, and may be stored for the purpose of determining paths to the mesh gates. Paths to mesh gates allow mesh STAs to forward MSDUs to addresses for which no path could be determined (see 9.22.3 (Frame forwarding to non-MBSS STAs)).

· 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 7.4.15.4 (

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 s44 (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: dot11MeshGateAnnouncementProtocol 
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 path originator

	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 s45 (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: dot11MeshGateAnnouncementProtocol 
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 s46 (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: dot11MeshGateAnnouncementProtocol (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: image1.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 s47 (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: dot11MeshGateAnnouncementProtocol
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


· 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 7.4.15.4 (

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 s59 (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: dot11MeshGateAnnouncementProtocol
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





Abstract


The Gate Announcement protocol needed a serious scrub, and this document is designed to resolve comments 4143, 4144, 4156, 4234 and 4248
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