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Summary of the intention of this document
1. Clarify and refine the mesh discovery clause 11C.2.
Resolution details to some CIDs

CID 3020:

Principle: replace “in the transmission of Beacon frames” with “in its Beacon frames”; delete “either”
CID 3031:

Disagree: The first sentence of line 8 is a descriptive statement related to the mesh profile (all mesh STAs of the same BSS use the same mesh profile). The actionable, normative specification how a mesh STA shall set the mesh profile comes later in new text of 11/521.
CID 3033:

Principle: In theory, it is possible that a mesh STA is in an MBSS with no peerings. Please see clause 5.2.2 (STA membership in a BSS is dynamic). A STA becomes a member of a BSS before establishing association in infrastructure BSS. Becoming a member of a BSS and establishing a logical link are decoupled. MBSS follows this philosophy, although becoming a member of an MBSS does not mean to synchronize. (In MBSS, becoming a member of an MBSS and maintaining synchronization is also decoupled.) To make clear, 11C.2.7 is updated as shown in 11-11/521. “may” is changed to “should”.

Suggested changes to the draft spec

Apply the following changes.
Corresponding changes to D10.01 are indicated in the following text with “Track Changes” on, to clarify the direction to the editor. Please update the part indicated by the “Track Changes” only. 
· Mesh discovery

· General

A mesh STA shall perform either active scanning or passive scanning to discover an operating mesh BSS using the SCAN primitive (see 10.3.2 (Scan)). A mesh profile, a set of parameters identifying the mesh BSS configuration, is also obtained through the scanning process, and it is used to determine the scanning mesh STA’s active mesh profile. Based on the result of the scan, the mesh STA may establish a new mesh BSS or become a member of the existing mesh BSS, using the START primitive (see 10.3.10 (Start)). The MLME-START.request primitive triggers beaconing that facilitates the discovery of the mesh STA by the neighbor mesh STAs. A mesh STA that becomes a member of a mesh BSS should
 establish a mesh peering with one or more neighbor mesh STAs that are in the same mesh BSS.

· Mesh identifier

The Mesh ID represents the identity of 
an MBSS. The Mesh ID may be installed in mesh capable devices by a variety of means that are beyond the scope of this standard. For example, the Mesh ID might be set by the user, e.g., “Mike’s Mesh.” A mesh STA shall include the Mesh ID element (see 7.3.2.99 (Mesh ID element)) containing its Mesh ID in its Beacon and Probe Response frames, in order to advertise its identity. The mesh STA shall also include the Mesh ID element containing its Mesh ID in its Mesh Peering Open frames, Mesh Peering Confirm frames, and Mesh Peering Close frames.

The mesh STA shall set the SSID element (see 7.3.2.1 (SSID element)) in Beacon, Probe Request, and Probe Response frames to the wildcard SSID.

NOTE—The wildcard SSID is used to notify non-mesh STAs that the mesh STA is neither a part of an infrastructure BSS nor an IBSS, so that the non-mesh STAs do not try to join the mesh BSS.

· Mesh profile

A mesh profile is a set of parameters that specifies the attributes of a mesh BSS. A mesh profile consists of the following:

· A Mesh ID—specified by dot11MeshID

· A path selection protocol identifier—specified by dot11MeshActivePathSelectionProtocol

· A path selection metric identifier—specified by dot11MeshActivePathSelectionMetric

· A congestion control mode identifier—specified by dot11MeshActiveCongestionControlMode

· A synchronization method identifier—specified by dot11MeshActiveSynchronizationMethod

· An authentication protocol identifier—specified by dot11MeshActiveAuthenticationProtocol

· A mesh peering protocol identifier—specified by dot11MeshActivePeeringProtocol

In a mesh BSS, all mesh STAs use the same mesh profile. Mesh profiles are considered the same if
 all parameters in the mesh profiles match.

Before establishing a mesh BSS or becoming a member of a mesh BSS, a mesh STA shall activate one mesh profile. The mesh STA shall not change its mesh profile unless it leaves the mesh BSS of which it is a member. When the mesh STA leaves the mesh BSS of which it is a member, it should explicitly close all of its active mesh peerings using Mesh Peering Close frames (see 11C.3.7 (Mesh peering close)) and shall discard all session information obtained while the mesh profile was active, such as local forwarding information, security associations (and related keys), etc. The MLME receives the mesh STA’s active mesh profile from the SME upon receipt of the MLME-START.request primitive.

The mesh profile is signalled by means of the Mesh ID element and the Mesh Configuration element. The active mesh profile is included in the Beacon and Probe Response frames, so that the mesh profile can be obtained by its neighbor mesh STAs through the scan. Mesh Peering Open and Mesh Peering Confirm frames also contain a mesh profile.

· Mesh STA configuration

The mesh STA configuration consists of the mesh profile (see 11C.2.3 (Mesh profile)), the Supported Rates element, the Extended Supported Rates element, and the HT Operations element (if present).

Mesh STA configurations are identical if the following conditions hold:

· The mesh profiles are identical

· The BSSBasicRateSet parameters are identical 

· For HT mesh STAs, the BSSBasicMCSSet parameters are identical

· Supplemental information for the mesh discovery

A mesh STA shall signal that it is able to
 establish additional mesh peerings by setting the Accepting Additional Mesh Peerings subfield in the Mesh Capability field in the Mesh Configuration element to 1 (see 7.3.2.98.9 (Mesh Capability)). The mesh STA sets the Accepting Additional Mesh Peerings subfield in the Mesh Capability field in the Mesh Configuration element to 0 when it is not able to accept new mesh peerings. This parameter is dynamically controlled by the SME and given to the MLME by dot11MeshAcceptingAdditionalPeerings.

NOTE—This control is driven by internal policies. When the Accepting Additional Mesh Peering subfield is 1, the mesh STA is
 assumed to have sufficient internal resources to accommodate more mesh peerings. The internal policy is outside the scope of this standard. For instance, a mesh STA might be configured to be able to maintain only two mesh peerings.

A mesh STA shall announce its topological information through the Mesh Formation Info field in the Mesh Configuration element. The contents of the Mesh Formation Info field shall be coded to reflect the current configuration.

· Scanning mesh BSSs

A mesh STA shall perform active scanning or passive scanning, depending on the value of the ScanMode parameter of the MLME-SCAN.request primitive (see 11.1.3 (Acquiring synchronization, scanning)), to discover neighbor mesh STAs. Upon receipt of an MLME-SCAN.request primitive with the Mesh ID parameter set to the wildcard Mesh ID, the STA shall passively scan for any Beacon frames, or actively transmit Probe Request frames containing the wildcard Mesh ID, as appropriate,
 depending on the value of ScanMode. Upon completion of scanning, an MLME-SCAN.confirm primitive is issued by the MLME indicating all of the discovery information received. Further, mesh STAs shall conform to the passive scan procedure as described in 11.1.3.1 (Passive scanning) and the active scan procedure as described in 11.1.3.2 (Active scanning).
· Candidate peer mesh STA

When a mesh STA discovers a neighbor mesh STA through the scanning process and the discovered mesh STA is considered a candidate peer mesh STA, it may become a member of the mesh BSS of which the discovered mesh STA is a member and establish a mesh peering with the neighbor mesh STA. 
The discovered neighbor mesh STA shall be considered a candidate peer mesh STA if and only if all of the following conditions are met:

· 

· 
· 
· 
· 
a) The mesh STA uses the same mesh profile as the received Beacon or Probe Response frame indicates for the neighbor mesh STA
NOTE 1—If the scanning mesh STA has not become a member of any MBSS yet, it might simply activate the same mesh profile as the discovered neighbor mesh STA’s profile to fulfill this condition.
b) The Accepting Additional Mesh Peerings subfield in the Mesh Capability field in the received Beacon or Probe Response frame equals 1.

c) The scanning mesh STA uses the same BSSBasicRateSet as the received Beacon or Probe Response frame indicates for the neighbor mesh STA.

d) If
 both the scanning mesh STA and the discovered neighbor STA are HT STAs, the mesh STA uses the same BSSBasicMCSSet as the received Beacon or Probe Response frame indicates for the neighbor mesh STA.

e) If
 the scanning mesh STA has dot11MeshSecurityActivated set to true and the dot11MeshActiveAuthenticationProtocol is 2 (IEEE 802.1X), either the scanning mesh STA has an active connection to an AS or the discovered mesh STA has the “Connected to AS” bit in the Mesh Formation field in the Mesh Configuration Element set to 1 in the received Beacon or Probe Response frame.










· Establishing or becoming a member of a mesh BSS

The Mesh Formation Info field in the Mesh Configuration element is available to assist scanning mesh STAs in chosing the mesh BSS of which to become a member. The details of the usage of this information are beyond the scope of this standard.

NOTE 2—Selection of the mesh BSS of which the scanning mesh STA becomes a new member is outside the scope of this standard. That is, the mesh STA might freely select the mesh BSS of a candidate peer mesh STA of which it becomes a new member.

After the determination of the active mesh profile, the mesh STA may establish a new mesh BSS or become a new member to an existing mesh BSS. 
When dot11MBCAActivated is true, the mesh STA shall perform the TBTT
 selection procedure described in 11C.12.4.3 (TBTT selection) using TimeStamp, Local Time, Beacon Period, and Beacon Timing in the BSSDescription parameter given by the MLME-SCAN.confirm primitive, before starting its beaconing.

When dot11MCCAActivated is true, the mesh STA shall choose a DTIM interval with a duration of 2n  100 TU with n
 a non-negative integer less than or equal to 18.

When dot11MultiDomainCapabilityEnabled(REVmb:Activated) is true, the mesh STA shall not establish or become a member of a mesh BSS, unless a properly formed Beacon frame including a Country element is constructed
, and dot11CountryString has been set.

A mesh STA shall include a Country element in its Beacon frames if dot11MultiDomainCapabilityEnabled
(REVmb:Activated), dot11SpectrumManagementRequired, or dot11RadioMeasurementEnabled is true. See 7.2.3.1 (Beacon frame format) for the description of a properly formed Beacon frame.

The mesh STA establishes a new mesh BSS by activating a mesh profile that is different from any mesh profile discovered during the scanning of mesh BSSs (see 11C.2.6 (Scanning mesh BSSs)).

The mesh STA becomes a new member of an existing mesh BSS by activating the same mesh profile 
as received from a candidate peer mesh STA of this mesh BSS (see 11C.2.6 Scanning mesh BSSs) and 11C.2.7 (Candidate peer mesh STA)). 
In either case, the mesh STA shall start beaconing using the START primitive. Upon receipt of the MLME-START.request primitive, the mesh STA shall initialize and start its TSF timer as specified by its active synchronization method as described in 11C.12.2 (Extensible synchronization framework), and begin transmitting Beacon frames as described in 11C.12.3 (Beaconing).

If the mesh STA has become a new member of an existing mesh BSS, it should establish a mesh peering with one or more candidate peer mesh STAs of this mesh BSS (see 11C.2.9 (Establishing mesh peerings)) in order to form the MBSS
.
After establishing or becoming a member of an MBSS, the mesh STA may continue the discovery procedure described in 11C.2.6 (Scanning mesh BSSs) to discover other candidate peer mesh STAs.

11C.2.9 Establishing mesh peerings

Mesh peerings shall be established only with candidate mesh STAs of the same MBSS.
A mesh peering is established between the mesh STA and the candidate peer mesh STA after the successful completion of the mesh peering management (MPM) protocol (see 11C.3 (Mesh peering management (MPM))) or of the authenticated mesh peering exchange (AMPE) (see 11C.5 (Authenticated mesh peering exchange (AMPE))).

A candidate peer mesh STA becomes a peer mesh STA when a mesh peering is established between the two mesh STAs.
References:
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Abstract


This document provides suggested resolution to CID 3020, 3021, 3022, 3023, 3024, 3025, 3026, 3027, 3028, 3029, 3030, 3031, 3032, 3033, 3153, 3154, 3155, 3156, 3157, 3158, 3159, and 3160. (Issue ID = “G-Discovery”)
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�Insert comma here. CID 3026


�Remove item a).


�Swap the order of item b) and c).


�CID 3025


�CID 3024


�CID 3022


�Be careful. Italic and power of 2.





This is moved here per CID3089.
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�See 5.2.2
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