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The text below is based on draft 4.01 and assumes that CIDs 2369/ 2368 already already been implemented.  To resolve the comments, the Editor shall update the text according to the modifications indicated using “Track Changes” feature of MS Word.

Resolution of CID 2241

· 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) Mesh Path Selection Action 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).

Resolution of CID 2409: “bidirectional”, “unidirectional” is confusing
· Proactive PREQ mechanism

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

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

Each mesh STA may receive multiple copies of a proactive PREQ, each traversing a unique path from the root mesh STA to the mesh STA. A mesh STA updates its current path to the root mesh STA if and only if the PREQ contains a greater HWMP sequence number, or the HWMP sequence number is the same as the current path and the PREQ offers a better metric than the current path to the root mesh STA. The processing of the proactive PREQ is the same as in the on-demand mode described in 11C.10.1.2 (On-demand path selection mode).

If the proactive PREQ is sent with the “Proactive PREP” bit set to 0, the recipient mesh STA may send a proactive PREP.  A proactive PREP is necessary, for example, if the mesh STA has data to send to the root mesh STA , thus requiring the establishment of a forward path from the root mesh STA). During the time the reverse path is required, the recipient mesh STA shall send a proactive PREP even if the “Proactive PREP” bit is set to 0. Guidance on controlling the generation of proactive PREQs in such a case is given in Annex X.6 (Generation of proactive PREPs in proactive PREQ mechanism of HWMP).

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

· Proactive RANN mechanism

The root mesh STA periodically propagates a RANN element into the network. The information contained in the RANN is used to disseminate path metrics to the root mesh STA, but reception of a RANN does not establish a path.

Upon reception of a RANN, each mesh STA that has to create or refresh a path to the root mesh STA sends an individually addressed PREQ to the root mesh STA via the mesh STA from which it received the RANN. 

The root mesh STA sends a PREP in response to each PREQ. The individually addressed PREQ creates the reverse path from the root mesh STA to the originator mesh STA, while the PREP creates the forward path from the mesh STA to the root mesh STA. 

Resolution of CID 2481 (also fixed a problem with group address forwarding when the transmission is performed using unicast)
· Addressing of group addressed frames and data forwarding

· At source mesh STAs

MSDUs that are destined to a group of mesh STAs in the MBSS shall be transmitted using a 3-address group addressed Mesh Data frame as described in this subclause. An implementation may circumvent the unreliability of group addressed transmissions by using multiple 4-address individually addressed Mesh Data frames, which are individually acknowledged. In such case, the frame may be converted to individually addressed frames and transmitted as individually addressed frame to each peer mesh STAs as described in 11C.7.5.2.1 (At source mesh STAs

)
, by setting the Address 3 field to the group address. The circumstances for choosing this method are outside the scope of the standard.

For 3-address group addressed frames, the address fields are set as follows:

· Address 1: The group address
· Address 2: The address of the transmitter mesh STA
· Address 3: The address of the source mesh STA
The source mesh STA shall also set the ToDS bit to zero and the FromDS bit to one in the Frame Control field.

If the MSDU was originally received from an external STA with a group address in the Address 1 (RA/DA) field, the source mesh STA (which is forwarding the MSDU on behalf of the external STA) shall set the Address Extension Mode to 01 and Address 4 to the address of the external STA. 
The source mesh STA shall set the TTL field in the Mesh Control to dot11MeshTTL in order to control the hop count. For example, if the TTL field is 1, MSDUs are delivered to immediate neighbors only. Otherwise, the MSDUs are forwarded multiple hops, limited by the TTL value.

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

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

· At intermediate and destination mesh STAs

On receipt of a 3-address group addressed Mesh Data frame (see Table s38 (Valid address field usage for Mesh Data and Multihop Action frames)) with Address 1 (DA) or Address 3 (SA = Mesh SA) set to the group address, a mesh STA shall perform the following:

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

· If the frame is not discarded and one or more MSDUs are collected by the frame reception, the mesh STA may detect duplicate MSDUs referring the Mesh Sequence Number in the corresponding Mesh Control field and discard them (see 11C.7.5.5 (Detection of duplicate MSDUs/MMPDUs)).

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

The MSDU is forwarded by using a 3-address group addressed Mesh Data frame. An implementation may circumvent the unreliability of group addressed transmissions by using multiple 4-address individually ad-dressed Mesh Data frames, which are individually acknowledged. In such case, the frame may be converted to individually addressed frames and transmitted as an individually addressed frame to each peer mesh STAs as described in 11C.7.5.2.2 (At intermediate and destination mesh STAs

)
, by setting the address 3 field to the group address. The circumstances for choosing this method and the ability to determine all the addresses of the neighbor peer mesh STAs are beyond the scope of the standard.

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

Resolution of CID: 2595 (flags not explained) CID 2598 (note in the wrong place)

· 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
	Time to Live
	PREQ ID
	Originator Mesh STA Address
	Originator HWMP Sequence Number
	Originator 
External Address
	Lifetime

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

	
	
	
	
	
	
	
	
	
	

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

	4
	1
	1
	6
	4
	...
	1
	6
	4
	

	· PREQ element


The Element ID is set to the value given in 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

	Portal Role
	Addressing Mode
	Proactive PREP
	Reserved
	AE
	Reserved

	Bits: 1
	1
	1
	3
	1
	1

	· PREQ Flags field format


The Flags field is set as follows.

Bit 0: Portal Role (0 = non-portal, 1 = portal). A Portal Role bit equal to 1 indicates that the Originator Mesh STA Address is a portal. 
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 individually 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.10.4 (Addressing of Mesh Path Selection Action frame).
Bit 2: Proactive PREP (0 = off, 1 = on).

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

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

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

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

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

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

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

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

The format of the Per Target Flags field is shown in Figure s38 (PREQ Per Target Flags field format) and contains the following bits.

	B0
	B1
	B2
	B3
 B7

	TO
	RF
	USN
	Reserved

	Bits: 1
	1
	1
	5

	· PREQ Per Target Flags field format


· Target Only (TO) bit (bit 0) 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.

· Reply and Forward (RF) bit (bit 1) controls the propagation of the PREQ element at intermediate mesh STAs. When TO=0 and the intermediate mesh STA has already responded with a PREP element to the corresponding target, the PREQ is not propagated if RF=0 and propagated if RF=1. When TO=1, the RF bit is reserved.

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

· Bit 3-7: Reserved

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

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

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



· RANN element

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

The RANN element is transmitted in a Beacon or a Mesh Path Selection Action frame (see 7.4.16 (Mesh Path Selection Action frame details

)
).

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

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

	Octets: 1
	1
	1
	1
	1
	6
	4
	4
	4

	· RANN element


The Element ID is set to the value given in 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

	Portal Role
	Reserved

	Bits: 1
	7

	· RANN Flags field format


The Flags field is set as follows.

Bit 0: Portal Role (0 = non-portal, 1 = portal). A Portal Role bit equal to 1 indicates that the Root Mesh STA Address is a portal.
Bit 1-7: Reserved.

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

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

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

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

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

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

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

Resolution of CID 2599: need to explain Flag fields

· 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
	Time to Live
	Target Mesh STA Address
	Target HWMP Sequence Number
	Target External Address
	Lifetime

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

	
	
	
	
	
	
	
	
	

	Metric
	Originator Mesh STA Address
	Originator HWMP Sequence Number
	
	
	
	
	
	

	4
	6
	4
	
	
	
	
	
	

	· Path Reply element


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

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

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

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

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

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

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

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

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

Resolution of CID 2679, 2771 (don’t mention viewpoints, intro not normative)

· Link metric reporting


Each peer mesh STA may request a link metric report from a neighbor peer mesh STA, or may voluntarily submit a link metric report to a neighbor peer mesh STA. Upon reception of a link metric report, a peer mesh STA may update its local link metric information using the link metric information received.

To request a link metric report, a mesh STA sends a Mesh Link Metric Request frame to a neighbor peer mesh STA. A peer mesh STA receiving a Mesh Link Metric Request frame shall reply with a link metric report containing the measured metric for the link to the requesting peer mesh STA. 

To submit a link metric report, a mesh STA sends a Mesh Link Metric Report frame to a neighbor peer mesh STA.

Resolution of CID 2743 (no criterion for switching proactive path to root)

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.

Resolution of CID 2769: sentence in wrong location

· Overview

The terms “mesh path selection” and “mesh forwarding” are used to describe selection of single-hop or multi-hop paths and forwarding of MSDUs and MMPDUs across these paths between mesh STAs at the link layer. 



Abstract


Resolution of comments 2241, 2409, 2481, 2595, 2598, 2599, 2679, 2743, 2769, 2771
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