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Summary of the intention of this document
1. CID4491 originally claims the lack of description on TIM element utilization in D1.00.
Since the mesh power management tries to reuse existing mechanisms defined in the base standard, it is possible to reuse the existing information elements in the base standard as stated in the resolution note of the comment spreadsheet 11-07/0023r36.
2. After the Hillsboro adhoc meeting in June 2007, some of the members discussed this issue again, and concluded that it must be better to define information elements which are explicitly used in mesh only rather than reuse existing information element, in order to avoid the confusion. This distinct information element facilitates in clear differentiation of operational parameters of BSS and mesh, even if the MP is collocated with AP.

3. This document intends to provide editorial clarification of wording regarding the above issue.
Suggested update to the draft spec

1. Replace “DTIM” with “Mesh DTIM” to distinguish BSS DTIM and Mesh DTIM.

2. Replace “ATIM widow” with “Mesh ATIM window” to distinguish IBSS ATIM and Mesh ATIM.

3. Replace “TIM” with “Mesh TIM” to distinguish TIM used in BSS and TIM used in mesh.

4. Remove the sentence which implies a single beacon frame is used as BSS beacon and mesh beacon at the same time.

Corresponding changes to D1.05 is 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”.

Note that this contribution text only suggests replacing “DTIM”, “ATIM window”, and “TIM” with “Mesh DTIM”, “Mesh ATIM window”, and “Mesh TIM”, basically.

This text does not intend to conflict with other contribution texts which clarify other issues.

· Mesh ATIM window parameter element

The Mesh ATIM window parameter element contains the Mesh ATIM Window parameter. It is present in Beacon and Probe Response frames when the MP is operating in power save mode or intends to operate in power save mode.

The contents of the element are shown in  Figure s19.

	Octets: 1
	1
	2

	ID
	Length
	Mesh ATIM Window

	· Mesh ATIM window parameter element


The Element ID is set to the value given in  Table 7.26 for this information element. The length field is set to 2.

The Mesh ATIM window field is 2 octets in length and contains the Mesh ATIM window length in TUs.

· Mesh Neighbor List element

The Mesh Neighbor List element is used by an MP to advertise its peer MPs and their Power Management Mode. The element contains list of the MAC addresses of current peer MPs and information about their Power Management Mode.  The MP Control field contains the connectivity reporting control information.

The format of the Mesh Neighbor List element is shown in  Figure s25.

	Octets: 1
	1
	1
	1
	6
	6
	...
	6
	ceiling(n/8)

	ID
	Length
	MP control
	Neighbor Count
	MAC Address of neighbor 1
	MAC Address of neighbor 2
	...
	MAC Address of neighbor n
	Neighbor operating in power save mode (bitfield)

	· Mesh Neighbor List element


The Element ID is set to the value given in  Table 7.26 for this information element. The length is set to 1 to 255 octets.

The format of the MP control field is shown in  Figure s26.

	B1

      B3
	B4
	B5
	B6
	B7

	Connectivity Reporting Interval
	Reserved
	Designated BB
	BB switch
	Power management mode of reporting MP

	Bits: 4
	1
	1
	1
	1

	· MP Control field


The Connectivity Reporting Interval specifies an integer value of the mesh DTIM Beacon frames between the Connectivity Report transmissions.  Connectivity Reporting Interval set to zero indicates that connectivity reporting is not used.

The Designated BB field is set to 1 if the current beacon broadcaster is a designated beacon broadcaster that operates according to the scheme described in 11A.12.3.2.1.

 It is set to 0 otherwise.

The BB switch bit field is used to indicate the change of the beacon broadcaster. If this bit is set to 1, the next beacon is sent by the MP whose MAC address is the first one in the neighbor list.

The Power management mode of reporting MP field indicates the beacon broadcaster’s power management mode. If the Power management mode of reporting MP bit is set to 1, then the beacon broadcaster sends only Beacons sent with the Mesh DTIM count field in the Mesh TIM element set to 0. If the Power management mode of reporting MP bit is set to 0, then the beacon broadcaster is in active mode.

The MAC addresses of the neighbors are set for the MPs that have established links to their peers, which are listed in the Connectivity Reports received by the BB within dot11BBConnectivityReportTimeout mesh DTIM intervals.

The neighbor operating in power save mode bitfield indicates the current power save mode of each neighbor list member. Each bit of this field indicates the power management mode of the corresponding neighbor list member. If a bit is set to 0, then the corresponding neighbor list member is in “active mode” and if a bit is set to 1, the corresponding neighbor list member is in “Power Save mode”.  For example, if the Mesh Neighbor List element contains 8 MAC addresses and the neighbor operating in power save mode bitfield is ‘00110001’, then the MPs with MAC addresses in positions 3, 4, and 8 in the neighbor list are in the power save mode. The neighbor operating in power save mode bitfield length is zero-padded to an integer number of octets.

 The bits are in the same order as the MAC addresses. The length of the neighbor operating in power save mode field is the following number of octets: least integer greater than or equal to n divided by 8.
· Mesh TIM element

The Mesh TIM element contains four fields: Mesh DTIM count, Mesh DTIM period, Bitmap control, and Partial virtual bitmap. The field structure of the Mesh TIM element is the same as the TIM element. 

The format of the Mesh TIM element is shown in  Figure s27.

	Octets: 1
	1
	1
	1
	1
	1-251

	ID
	Length
	Mesh DTIM Count
	Mesh DTIM Period
	Bitmap Control
	Partial Virtual Bitmap

	· Mesh TIM element


The Element ID is set to the value given in  Table 7.26 for this information element. The length field indicates the length of this information element, which is constrained as described below.

The Mesh DTIM Count field indicates the number of Beacon frames (including the current frame) that appear before the next Mesh DTIM. A Mesh DTIM count of 0 indicates that the current Mesh TIM is a Mesh DTIM. The Mesh DTIM count field is a single octet.

The Mesh DTIM Period field indicates the number of Beacon intervals between successive Mesh DTIMs. If all Mesh TIMs are Mesh DTIMs, the Mesh DTIM Period has the value 1. The Mesh DTIM Period value 0 is reserved. The Mesh DTIM period field is a single octet.

The Bitmap Control field is a single octet. Bit 0 of the field contains the Traffic Indicator bit associated with AID 0. This bit is set to 1 in Mesh TIM elements with a value of 0 in the Mesh DTIM Count field when one or more broadcast or multicast frames are buffered at the MP. The remaining 7 bits of the field form the Bitmap Offset. 

The traffic-indication virtual bitmap, maintained by the MP that generates a Mesh TIM, consists of 2008 bits, and is organized into 251 octets such that bit number N ([image: image1.wmf]0
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) in the bitmap corresponds to bit number (N mod 8) in octet number N/8 where the low-order bit of each octet is bit number 0, and the high order bit is bit number 7. Each bit in the traffic-indication virtual bitmap corresponds to traffic buffered for a specific neighboring MP within the Mesh that the MP is prepared to deliver at the time the beacon frame is transmitted. 

Bit number N is 0 if there are no directed frames buffered for the neighboring MP whose AID is N. If any directed frames for that neighboring MP are buffered and the MP is prepared to deliver them, bit number N in the traffic-indication virtual bitmap is 1.

The Partial Virtual Bitmap field consists of octets numbered N1 through N2 of the traffic indication virtual bitmap, where N1 is the largest even number such that bits numbered 1 through (N1 × 8) - 1 in the bitmap are all 0 and N2 is the smallest number such that bits numbered (N2 + 1) × 8 through 2007 in the bitmap are all 0. In this case, the Bitmap Offset subfield value contains the number N1/2, and the Length field is be set to (N2 - N1) + 4. 

In the event that all bits other than bit 0 in the virtual bitmap are 0, the Partial Virtual Bitmap field is encoded as a single octet equal to 0, the Bitmap Offset subfield is 0, and the Length field is 4. 


· Beacon Timing element

The Beacon Timing element is used by a synchronizing MP to advertise an offset between its self TSF and the Mesh TSF, and to advertise the beacon timing information of zero or more of its neighbors.

 The format of the Beacon Timing element is shown in  Figure s28.

	Octets: 1
	1
	4
	1
	1
	3
	1
	3
	...

	ID
	Length
	Self Beacon Timing
	Number of

Synchronizing neighbors reported
	Last byte of MAC Address of Synch MP 1
	Synchronized 

Beacon Timing

MP 1
	Last byte of MAC Address of Synch MP 2
	Synchronized

Beacon Timing

MP 2
	...

	
	
	
	
	
	
	
	
	

	
	1
	3
	1
	5
	…
	1
	5
	

	
	Last byte of MAC Address of Synch MP n
	Synch

Beacon Timing

MP n
	Last byte of MAC Address of Non-synch MP 1
	Non-synchronized Beacon Timing non-synch MP 1
	…
	Last byte of MAC Address of Non-synch MP m
	Non-synchronized Beacon Timing non-synch MP m
	

	· Beacon Timing element


The Element ID is set to the value given in  Table 7.26 for this information element. The length is set to 5 to 255 octets.

The format of the Self Beacon Timing field is shown in  Figure s29.

	Octets: 3
	1

	Self TBTT offset
	MP’s Mesh DTIM period

	· Self Beacon timing


The ‘Self TBTT offset’ subfield of the Self Beacon timing field indicates the offset, measured in TUs, used by the MP for its TSF time compared to the Mesh TSF. The sum of the MP TSF time stamp and the offset equals the mesh TSF time.  

The ‘MP’s Mesh DTIM period’ subfield of the Self Beacon timing field indicates the MP’s Mesh DTIM period of the specific MP (i.e., how many Beacon intervals of the MP compose a single Mesh DTIM interval).  

The ‘Number of Synchronizing Neighbors Reported’ field specifies the number of synchronizing neighbors whose beacon timing information is reported following this field. 

The beacon timing information of synchronizing neighbors is reported in terms of the last byte of MAC address field and the ‘Synchronized Beacon Timing’ field that are included as pairs. The Beacon Timing element may contain zero or more ‘Last byte of MAC Address of Synch MP’ and the ‘Synchronized Beacon Timing’ field pairs.

The Last Byte of MAC Address of Synch MP field indicates the last byte of the MAC address of neighbors that have a non-zero Self TBTT offset value, whose information is reported in the value of the next ‘Synchronized Beacon Timing’ field. The Last Byte of MAC address need not be unique, as the relevant information is the timing information that follows it. The relevant information is the set of times when successful Beacon frames are being received.

The format of the Synchronized Beacon Timing field is shown in  Figure s30.

	Octets: 1
	1
	1

	TBTT offset
	Time since last beacon
	MP’s Mesh DTIM period

	· Synchronized Beacon Timing field


The ‘TBTT offset’ field is expressed in units of TU, and indicates the offset used by the neighboring MPs for their TSF time stamps compared to the Mesh TSF. For those MPs reporting self TBTT offsets with a higher resolution than a TU, the field is rounded to the nearest TU.

The ‘Time since last beacon’ field indicates the time passed measured in units of Mesh DTIM intervals since last beacon was received from the specific MP. 

The ‘MP’s Mesh DTIM period’ field indicates the Mesh DTIM period of the specific MP (i.e., how many Beacon intervals of the MP compose a single Mesh DTIM interval).

Beacon timing information for non-synchronizing MP neighbors may also be included at the end of the Beacon timing element following the synchronizing neighbor information. 

The beacon timing information of non-synchronizing neighbors is reported in terms of the ‘Last byte of the MAC Address of Non-synch MP’ and the ‘Non-synchronized Beacon Timing’ fields that are included as pairs. 
The ‘Last byte of the MAC Address of Non-synch MP’ indicates the last byte of the MAC address of non-synchronizing neighbor whose beacon timing information is reported in the value of the next ‘Non-synchronized Beacon Timing’ field.

The format of the ‘Non-synchronized Beacon Timing’ field is as shown in  Figure s31.

	Octets: 3
	2

	Last Beacon Time
	MP Beacon Interval

	· Non-synchronized Beacon Timing field


The Last Beacon Time field is measured in microseconds and specifies the time at which the last beacon from the specified MP was received relative to the beacon time stamp of the information element transmitting MP, or the most recent TBTT of the information element transmitting MP if the Beacon Timing element is encapsulated in a response frame. 

The MP Beacon Interval field specifies the beacon interval being used by the MP whose information is being reported.

· Mesh beaconing and synchronization

· Synchronization

Synchronization and beacon generation services in a mesh are based upon the procedures defined in 11.1 for Infrastructure and IBSS modes of operation.  

It is optional for an MP to support synchronization. An MP supporting synchronization may choose to be either synchronizing or non-synchronizing based on either its own requirements or the requirements of its peer MPs.  MP’s synchronization behavior is communicated through the “synchronization configuration field” within the Mesh Configuration element. The synchronizing behaviour for the two classes is defined as follows.

· Non-synchronizing MPs 

A non-synchronizing MP is an MP that maintains an independent TSF timer and may not update the value of its TSF timer based on time stamps and offsets received in Beacon frames or Probe Response frames from other MPs.  A non-synchronizing MP may start its TSF timer independently of other MPs.  The “Synchronizing with peer MP” bit in the “Synchronization Configuration” field of the Mesh Configuration element, when set to 0, indicates that an MP is currently a non-synchronizing MP. An MP that supports synchronization may elect to be a non-synchronizing MP if it is communicating with peers that are not requesting synchronization. 

· Synchronizing MPs (Optional)

A synchronizing MP is an MP that updates its TSF timer based on the time stamps and offsets (if any) received in Beacon frames and Probe Response frames from other synchronizing MPs.  The “Synchronizing with peer MP” bit in the “Synchronization Configuration” field of the Mesh Configuration element, when set to 1, indicates that the MP is currently a synchronizing MP. 

Synchronizing MPs should attempt to maintain a common TSF time called the Mesh TSF time.  An MAP maintains the mesh TSF in terms of its TSF timer and its self TBTT offset such that the sum of the self TSF timer and the self TBTT offset equals the mesh TSF time. All Beacon frames and Probe Response frames by synchronizing MAPs carry the Beacon Timing information element to advertise its self offset value relative to the Mesh TSF time.  

Synchronizing MPs translate the received time stamps and offsets (if any) from Beacon frames and Probe Response frames from other synchronizing MPs to their own timer base, and update their timer as described as follows:

Translated time stamp = Received time stamp + Received offset (if any) – Receiver’s offset (if any);

A synchronizing MP adopts the translated time stamp as its own if it is later than the timer value of self as described for IBSS mode of synchronization in 11.1.1.2.

Synchronizing MPs may optionally choose to update their offsets instead of their timers. The offset update process in this case is as below. 

If (received time stamp + received offset) > (self time + self offset)

New self offset value = received time stamp + received offset – self time.

The “Received offset” above is the “self offset” in the received Beacon Timing information element from the neighbor MP, and the “Receiver’s offset” is the receiving MP’s own self offset.

· Interaction between synchronizing and non-synchronizing MPs

In case the MP requests synchronization from its peer, the MP sets the “Requests Synchronization from Peer” subfield in the Mesh Configuration element during peer link establishment. However, an MP should request synchronization from a peer MP only if the peer MP supports synchronization (“Supporting Synchronization” subfield of the Mesh Configuration element is set to 1). If an MP requests synchronization from its peer MPs, it shall be a synchronizing MP at that time. For example, initially, an MP may be in the non-synchronized state, but it may switch to the synchronized state and vice-versa based on either its own requirements or the requirements of peer MPs.  

A non-synchronizing MP may change into a synchronizing MP if it is capable of synchronizing, by setting its “Synchronizing with peer MP” bit to 1.  

A non-synchronizing MP or an MP that has an established peer link with a non-synchronizing MP shall maintain information to wake up at the neighboring MP’s Mesh DTIM beacon timing when it is in power save mode, as described in  11A.13.

· Beaconing

An MP may choose to beacon either as defined in the IBSS mode (11.1.2.2) or as defined in the infrastructure mode of operation (11.1.2.1). 

· Beaconing by non-synchronizing MPs

Non-synchronizing MPs generate Beacon frames according to the beacon generation procedures defined in 11.1.2.1. Non-synchronizing MPs may choose their own beacon interval and TSF independent of other MPs.  

Non-synchronizing MPs may utilize the beacon collision avoidance mechanism defined in  11A.12.4 to reduce the chance that it transmits Beacon frames at the same time as one of its neighbors or neighbor’s neighbors. 

Non-synchronizing MPs shall treat any peer MPs operating in PS mode identical to a STA and the receive operation procedures of the peer MP in PS mode are as defined in 11.2.1.6 for STAs in the PS mode. 

· Beaconing by synchronizing MPs

Synchronizing MAPs generate Beacon frames according to the beacon generation procedures described in 11.1.2.1.  The value of the aBeaconPeriod attribute used by synchronizing MAPs shall equal a sub-multiple of the Mesh DTIM interval. Synchronizing MAPs shall use and advertise a non-zero self TBTT offset value using the Beacon Timing element.

Synchronizing non-AP MPs generate Beacon frames according to the beacon generation procedures described for IBSS operation in 11.1.2.2, unless acting as a designated beacon broadcaster (see  11A.12.3.2.1). Specifically, the following rules apply for beacon transmission.

· If the mesh has a beacon broadcaster, all MPs, except the BB suspend the transmission of the Beacon frames upon reception of a beacon or a Connectivity Report indicating received beacon during the dot11BBBeaconRecoveryTimeOut + dot11BBBeaconRecoveryAddition previous Mesh DTIM transmissions. If the MP is able to receive Connectivity Reports from all MPs in the mesh, it suspends the transmissions of Beacon frames if it has received a beacon or a Connectivity Report indicating received beacon during the dot11BBBeaconRecoveryTimeOut previous  mesh DTIM transmissions.

· Suspend the decrementing of backoff timers for any non Beacon traffic.

· Calculate a pseudo-random delay uniformly distributed over the range of zero and twice aCWmin X aSlot time. The CWmin is as used for AC_VO.

· Wait for the period of pseudo-random delay, decrementing the pseudo-random delay timer using the same algorithm as for back off.

· An MP that receives a beacon from another MP which belongs to the same mesh and before being able to send its own beacon may cancel its beacon transmission

· Send a beacon if the pseudo-random delay has expired and no beacon has arrived during the delay period.

Each synchronizing MP can select its own Beacon interval, but all synchronizing MPs need to share a common Mesh DTIM interval. The Beacon intervals selected by MP shall always be a submultiple of the Mesh DTIM interval. A synchronizing MP that establishes a mesh selects its Beacon interval and the MP’s Mesh DTIM period and establishes the common Mesh DTIM interval of the mesh. Mesh DTIM interval equals the product of the beacon interval and the MP’s Mesh DTIM period. A synchronizing MP that joins an existing mesh should adopt the Mesh DTIM interval of the mesh.

The Mesh DTIM interval and the BSS DTIM interval in MAPs do not have to be identical. MPs use the Mesh TIM information element to advertise the Mesh DTIM interval, whereas the TIM information element is used for advertising the DTIM interval in a BSS. The DTIM Period utilized in the BSS and Mesh DTIM period of these information elements do not have to be identical since one is used for the AP service while the other for the Mesh service.  

MPs supporting PS mode operation may use the optional designated beacon broadcaster approach described in  11A.12.3.2.1.  In case an MP has more than one designated beacon broadcaster in range, it should follow the Mesh ATIM windows for each of them.

An MP operating in Power Save mode sets its Mesh DTIM period to 1 prior to leaving the active state (meaning the beacon interval is the same as the Mesh DTIM interval) and would therefore attempt to beacon only once on every Mesh DTIM interval.

· Designated Beacon Broadcaster

The designated beacon broadcaster mechanism enables a mesh to have a designated MP perform beaconing for a defined period of time while all other MPs defer from sending Beacon frames. 

An MP that serves as the designated beacon broadcaster transmits its beacon using the procedure as described for infrastructure AP operation 11.1.2.1 (i.e., does not use pseudo-random backoff). The general operation of the power management in a mesh network is discussed in  11A.13.

An MP supporting this option that received at least one beacon from an MP that is marked as designated beacon broadcaster in the last 2 Mesh DTIM intervals does not schedule a Beacon for transmission.

By default the beacon broadcaster in a mesh is rotating between the MPs. MAPs may need to send a beacon even if another MP had already sent a beacon on that same TBTT. 

MPs that support power save operation may support the designated beacon broadcasting selection as described in this subclause.

An MP not supporting this service uses a pseudo-random backoff procedure for sending of Beacon frames as described for IBSS operation in 11.1.2.2. An MP that receives a Beacon after TBTT and before being able to send its own beacon may cancel that beacon transmission. MPs that do implement this service and are set to be the beacon broadcaster (BB) transmits Beacon frames immediately after TBTT or after a PIFS interval after the clearing of CCA in case CCA was active at the TBTT.

An MP that supports this option and starts a mesh sets itself to be the Beacon broadcaster. 

· Reporting to the Beacon Broadcaster using Connectivity Reports

The connectivity reports are broadcasted to share information of the received Beacon frames and transmissions from other neighbors. The reports are exchanged during Mesh ATIM window following the Mesh DTIM beacon, so that each neighbor that is in active state may receive the report. All MPs send connectivity reports according to a periodicity as specified by the BB. The connectivity reports should be transmitted quite seldomly in order to avoid congestions during the Mesh ATIM periods and to keep Mesh ATIM periods short.

The MPs send connectivity reports between the integer number of mesh DTIM Intervals as specified in Connectivity Reporting Interval field in MP Control field of the neighbor Info element in beacon of the BB. If the Connectivity Reporting Interval is set to zero, the connectivity reporting is not used. The MP may select the pseudo-random transmission time within one Connectivity Reporting Interval for the transmission of the first report. The BB shall maintain the same Connectivity Reporting Interval as specified for the mesh. 

The MP lists the beacon transmitters during the previous Connectivity Reporting Interval. The list of the received Beacon frames is used to give a notification to BB that the mesh has multiple MPs transmitting a beacon. The BB may switch the role to new MP if it receives connectivity reports that indicate multiple Beacon frames. 

The MAC Addresses of Connectivity Reporting MPs field in the Connectivity Report contains the addresses of the MPs, where the MP has received a Connectivity Report within dot11BBConnectivityReportTimeout. If no Connectivity Report from the MP is received within the timeout, the address is removed from the Mesh Neighbor List element. The BB shall all MAC Addresses in the received Connectivity Reports within the dot11BBConnectivityReportTimeout. The Connectivity Report frames are used to distribute network topology information in the mesh. 

A Connectivity Report indicating a received beacon suspends beaconing of the MPs, except the BB continues to beacon. The suspension of the beaconing of the neighboring MPs avoids the collisions of the beacon transmission. The MPs are allowed to beacon, if the Connectivity Reports from all neighboring MPs indicate no received beacon. 

Recovery mechanisms:

· If connectivity reports indicate that no transmitter of the connectivity report has received a beacon within dot11BBBeaconRecoveryTimeOut Mesh DTIM beacon intervals and a connectivity reporting interval from the last received beacon from any neighbor has elapsed, the MP(s) that has a connectivity report from all MPs listed in the last received beacon starts to compete on the beacon transmission opportunity

After dot11BBBeaconRecoveryTimeOut + dot11BBBeaconRecoveryAddition Mesh DTIM beacon period from the last received beacon from any neighbors has elapsed, the other MPs may start to compete on the beacon transmission opportunities.

· Change of Beacon broadcaster

The beacon broadcaster role may be changed periodically. An MP should relinquish its role as the designated beacon broadcaster after no more than MAX_CONT_BB Mesh DTIM intervals. A suggested value of MAX_CONT_BB is 32. 

In every Mesh DTIM interval, the current beacon broadcaster sets the BB switch bit to 1 if it wants to change the beacon broadcaster to another MP (see  11A.12.3.2.1). The neighbor that is first in the Mesh Neighbor List shall start acting as the beacon broadcaster and shall send the next Mesh DTIM beacon. 

The BB should ensure that the neighbor it places at the head of the list supports frame transmission to MPs in power save mode and Designated Beacon broadcasting.

If a neighbor assigned to be the beacon broadcaster fails to transmit its beacon (shuts down or goes out of range), other MPs attempts to take over its role.  An MP supporting designated beacon broadcasting starts attempting to send Beacon frames using the standard backoff procedure with a Mesh Neighbor List information element designating itself as the BB as soon as it fails to receive 3 consecutive Beacon frames from the last designated BB.

If another MP already transmitted a Beacon with a Mesh Neighbor List information element designating itself as the BB, then the MP cancels its pending Beacon.

The selection of the next beacon broadcaster may be based on Connectivity Reports allowing the current BB to select the next BB in such a manner that network connectivity is ensured. The beacon broadcaster may obtain the connectivity status of the network and apply this information to select the next BB in the network. The use of information in connectivity reports may aid to detect multiple beacon transmissions in the same coverage and guide the recovery process of merging the beacon transmissions.  There may be multiple attributes, like power management mode, connectivity or device capabilities that affect to selection of the BB.

· Mesh Beacon Collision Avoidance (MBCA) mechanism

MPs may optionally adjust their TSF timers to reduce the chances that they transmit Beacon frames at the same time as one of their neighbors.  

Individual MPs may take steps either prior to, or during peer link establishment, with a mesh to select a TBTT that does not conflict with its mesh neighbors. An MP may adjust its TSF timer if it discovers that its TBTT may repeatedly collide with the TBTT of a neighbor.  Options an MP has for adjusting its TSF include advancing or suspending the TSF for a period of time. 

An MP may collect and report information about the TBTT of neighboring synchronizing MAPs and non-synchronizing MPs using a variety of techniques. The following describes options to receive such information from neighboring MPs.

· Information from synchronizing neighbors

MPs that are synchronizing collect the beacon timing information of their neighbors and report it through the beacon timing information element. This information element may be transmitted in selected Beacon frames, and in action frames responding to requests for such information. Synchronizing MPs may choose any frequency of including the beacon timing information in the Beacon Timing information element in their Beacon frames. The beacon timing information may also be requested via action frames (described in  11A.12.4.1), with the response through the beacon timing information element in action frames.  The action frame approach is especially useful for use by synchronizing MAPs to proactively detect and avoid beacon collisions. Synchronizing MPs are required to be able to respond to requests for such information using the beacon timing information element. Synchronizing non-AP MPs, when using the Beacon Timing information element, set the Self TBTT Offset field in the Self Beacon Timing field to 0.

· Information from non-synchronizing neighbors 

Non-synchronizing MPs may optionally collect and report beacon timing information of their neighbors.  Since non-synchronizing MPs do not track the mesh TSF, they report beacon time offsets relative to their self TSF.  This information either may be periodically transmitted in Beacon frames at whatever periodicity the MP chooses, or it may be transmitted based on a request response approach through action frames. The Beacon Timing information element is used to report this information in Beacon frames as well as in action frames as a response to request action frames. The Self Beacon Timing field in the Beacon Timing information element is set to all zeros in this case.

In addition, beacon reports may be used by MPs to exchange beacon timing information of their neighbors, with the usage as defined in 11.10.8.1. 

As an option, Synchronizing MAPs may occasionally delay their Beacon frames after their TBTTs for a pseudo-random time. The pseudo-random delay is chosen so that the transmission time is interpreted by the MAP as not colliding with other Beacon frames. This behavior further helps in discovery of neighbors through Beacon frames in case they choose colliding offsets. The MBCA mechanism may then be used for choosing non-colliding offsets.

· Action frames for beacon timing request and response

Neighbors’ Beacon Timing information may be requested and provided through action frames as described above. 7.4.13.5 and 7.4.13.6 show the frame formats — including category and action field values — for the “Beacon Timing Request” and “Beacon Timing Response” frames, respectively.

· Power management in a mesh (Optional)

The need for power save in a mesh environment depends on specific scenarios of operation. In certain scenarios where the MPs are all MAPs or only carry backbone traffic, the devices may not be expected to be power constrained. Specifically MAPs are expected to be awake all the time. However, in scenarios with battery powered MPs power save can be useful, since this class of devices are expected to be power constrained. Power saving in MPs is specified as an optional feature in this standard. The expectation is that devices manufactured to operate in specific scenarios choose to implement power save mechanism, while other devices may be spared the additional overhead of supporting it. 

· Overview

Mesh power management is enabled between an MP which supports power save service and an MP which operates in power save mode.

An MP which supports power save service is, for convenience, referred to as Power Save Supporting MP, and is capable of signal processing and frame delivery scheme to communicate with MP in power save mode. An MP which operates in power save mode or intends to operate in power save mode is, for convenience, referred to as Power Saving MP, and can establish and maintain peer link only with Power Save Supporting MPs.

A Power Save supporting MP shall utilize the frame transmission rule defined in this clause, in order to deliver frames to power saving MPs. The Power Save supporting MP shall initialize the power save service as described in  11A.13.3, and follow the frame transmission rule described in  11A.13.5.  A Power Saving MP shall utilize the frame reception rule defined in this clause, in order to receive frames from Power Save supporting MPs. The Power Saving MP shall initialize the power save service as described in  11A.13.3, change its Power Management Mode as described in  11A.13.2, and follow the frame reception rule described in  11A.13.4.

MPs shall advertise their capability to support power save in the Power Save Support Enabled bit in the Mesh Capability element, included in Beacon and Probe Response frames. 

An MP which is in Power Save mode or is transitioning to Power Save mode shall set the Power Management field of the Frame Control field to 1. Such an MP is also called a power saving MP.

In case a neighbor of an MP does not support power save, the MP intending to be in Power Save mode may choose not to open a peer link with that particular neighbor MP, or it may choose to operate in active mode and open peer link with that neighbor MP.

 An MP which intends to operate in Power Save mode may reject a peer link establishment attempt from another MP if this MP does not support power save. Similarly, an MP which does not support power save may reject a peer link establishment attempt from MP whose Power Management field in the Frame Control field is set to 1.

The decision of whether to enter Power Save mode or not should be made considering the power versus communication constraints. Such a decision can be changed dynamically. An MP may close one or more of the established peer links with neighboring MPs, prior to changing its power management mode from active mode to Power Save mode, in order to conserve power consumption.

An MP that has power save capability may or may not have power save supporting capability and an MP with power save supporting capability may or may not have power save capability.  It is possible for an MP to have both power save capability and power save supporting capability.

A power saving MP shall periodically listen for Mesh DTIM beacons of peer MPs, which is determined by the Mesh DTIM Period field in the Mesh TIM element in Beacon and Probe Response frames transmitted by these peers. A power saving MP waking to transmit or receive a beacon frame shall stay in the awake state for a minimum period of Mesh ATIM window as indicated in their Beacon frames, before returning to the doze state.

A power save supporting MP which has a peer link with an MP in power save mode shall buffer MSDUs destined for the MP and only transmit them at designated times. MSDUs that are to be transmitted to an MP in power save mode are first announced via the Mesh TIM element in the beacon frame, or by an ATIM frame transmission during the Mesh ATIM window following the Mesh DTIM beacon when neighboring MPs are awake. A power saving MP shall listen for these announcements to determine if it needs to remain in the awake state.

A power save supporting MP which sets up TSPEC with a power saving MP may send traffic to power saving MPs on agreed schedules as negotiated as part of APSD (Automatic Power Save Delivery) TSPEC setup. An MP in Power Save mode which sets up TSPEC with a power save supporting MP shall wakeup according to any negotiated schedule as part of TSPEC setup with the power save supporting MP. The MP remains in the awake state until the end of the service period.

· MP Power Management modes

An MP is  in one of two different power states:

· Awake: the MP is able to transmit or receive frames and is fully powered.

· Doze: the MP is not able to transmit or receive and consumes very low power.

The manner in which an MP transitions between these two power states shall be determined by the MP’s Power Management mode.

· Active mode: the MP shall be in the Awake state all the time

· Power Save mode: the MP alternates between Awake and Doze states, as determined by the frame transmission and reception rules.

An MP shall remain in its current Power Management mode until it informs all of its peer MPs of a Power Management mode change via successful frame exchanges.

An MP may change its Power Management mode from Active mode to Power Save mode only when the following conditions are fulfilled:

· All of its peer MPs are power save supporting MPs, and set the Power Save Support Enabled bit in the Mesh Capability element in beacon or probe response frame to 1.

· The MP has informed all of its peer MPs that it is changing Power Management mode to Power Save mode. The Power Management mode change is informed through successful frame exchanges initiated by the MP. To notify that it is changing to Power Save mode, the MP shall set Power Management bit in the Frame Control field of the frame to 1.

When an MP intends to operate in Power Save mode, it shall send a Null-Data frame with the Power Management bit in its Frame Control field set to 1, to all of its peer MPs. If a peer MP is in Power Save mode, this frame shall be transmitted during the Mesh ATIM window following the mesh DTIM beacon of the peer MP. 

If the MP transmits the Null-Data frame in broadcast manner, the MP shall stay in awake state until it receives beacon  frames with the Neighbor Power Management mode bit of the specific MP in the Neighbor List element set to 1, from all the peer MPs to assure that the Null-Data frame was successfully received by all the peer MPs.

If the MP transmits the Null-Data frame in unicast manner, the MP shall stay in awake state until it completes successful frame exchange with all of its peer MPs. Once the MP starts sending this frame, it shall complete the frame exchanges with all of its peer MPs.

 Once the MP assures that all the peer MPs recognize its Power Management mode as Power Save mode, it may transmit to Sower Save mode.

When the MP is in Power Save mode, the MP shall set the Power Management bit of the Frame Control field in all transmitted frames to 1 in order to notify its Power Management mode.

An MP changing its Power Management mode from Power Save mode to Active mode shall inform all of its peer MPs of the change by sending a Null-Data frame with the Power Management bit of its Frame Control field set to 0. Once the MP starts sending this frame, it shall stay in awake state all the time, and shall complete the frame exchanges with all of its peer MPs.

 If the peer MP is a power saving MP, this frame shall be transmitted during the Mesh ATIM window following the mesh DTIM beacon of the peer MP.

The algorithm to trigger the change of power management mode is beyond the scope of the standard.

· Initialization of Power Management within a mesh

All the Power saving MP or MP which intends to operate in Power Save mode shall include Mesh ATIM parameter element in beacon and probe response frames, in order to announce the presence of the Mesh ATIM window and its Mesh ATIM window parameter to its neighbor MPs. The Mesh ATIM Window is defined as a specific period of time, defined by the value of the Mesh ATIM Window field in the Mesh ATIM parameter element.

The start of the Mesh ATIM window is measured from TBTT.

Power save supporting MP shall include Mesh TIM element in beacon and probe response frames in order to announce its Mesh DTIM count to its neighbors, even if it does not maintain peer link with power saving MP currently.

Two different Mesh TIM types are distinguished: Mesh TIM and Mesh DTIM. After a Mesh DTIM, the power save supporting MP shall send out the buffered broadcast/multicast MSDUs using normal frame transmission rules, before transmitting any unicast frames.

Every Mesh DTIMPeriod, a Mesh TIM of type Mesh DTIM is transmitted within a beacon, rather than an ordinary Mesh TIM. The power save supporting MP expects that its peer MPs in Power Save mode wake up per TBTT when the beacon with Mesh DTIM is transmitted. The beacon frame with Mesh DTIM is referred to as mesh DTIM beacon.

Synchronizing MP may not transmit beacon frame regularly, based on the rules described in the beaconing subclause.

The power management initialization procedure depends on which synchronization mode the MP is operating.

· Initialization of Power Management of non-sync MP

A non-synchronizing MP that creates or joins a mesh shall set the Mesh ATIM window, beacon interval, Mesh DTIM interval, and power management mode. These parameters shall be advertised in its Beacon frames regularly. 

Non-synchronizing MPs may utilize the independent parameters such as Mesh ATIM window, Mesh DTIM interval, regardless of these parameters utilized by peer MPs.

A power save supporting non-synchronizing MP assigns AID to every peer MP through the peer link establishment procedure. AID 0 is reserved to indicate the presence of buffered MSDUs with a group address such as broadcast and multicast. This AID is used so that the MP identifies those peer MPs for which it is prepared to deliver buffered MSDUs by setting bits in the Mesh TIM’s partial virtual bitmap that correspond to the appropriate AIDs. MP shall assign AID value uniquely to each of the peer MPs. In case both MPs are power save supporting MP in establishing a peer relationship, both MPs assign AID each other, unidirectionally.

· Initialization of Power Management of sync MP

Synchronizing MPs shall utilize the same parameters such as Mesh ATIM window, Mesh DTIM interval, among all the synchronizing peer MPs.

A synchronizing MP that creates a mesh or joins a mesh where all the neighbor MPs are non-synchronizing MPs shall set the  Mesh ATIM window, beacon interval, Mesh DTIM interval, and power management mode. These parameters are advertised in its Beacon frames.

A synchronizing MP that joins a mesh where one or more neighbor MPs are synchronizing MPs shall update its Mesh ATIM window and Mesh DTIM interval according to the values of received Beacon frames from the synchronizing MP and set beacon interval and power management mode. These values are advertised in its Beacon frames.

· Receive operation for MPs in Power Save mode

A power saving MP shall enter awake state prior to every TBTT that matches the mesh DTIM beacon timing of its own and of its neighbor MPs with which it maintains a peer relationship. A Power saving MP shall also enter awake state at the TBTT when the MP is scheduled to transmit beacon frame.

After the Mesh DTIM beacon reception or the beacon transmission, the MP in PS mode may return to the doze state if any of the neighbor MPs did not make any announcement that the neighbor MP has a frame to transmit to the MP in PS mode, as described later in this subclause.

If an MP enters awake state in order to receive Mesh DTIM beacon and receives broadcast/multicast MSDUs, it shall remain awake until the More Data field of the broadcast/multicast MSDUs indicates there are no further buffered broadcast/multicast MSDUs or until a Mesh TIM is received indicating there are no more buffered broadcast/multicast MSDUs.

A power saving MP may transition to awake state if it has traffic to transmit at any given point of time. If an MP transmits beacon frame containing Mesh TIM element indicating the buffered traffic existence, it shall stay awake at least until the next TBTT. If an MP transmits ATIM frame or other frames during the Mesh ATIM window in order to waken its peer MP, it shall stay awake at least until the next TBTT.

The designated beacon broadcaster can enter the doze state where it sends only mesh DTIM Beacon frames and

 stay awake for the next beacon period. MPs shall not send any frames to the designated beacon broadcaster during

 normal beacon periods.

If the designated beacon broadcaster is in Power Save mode it sets the Power management mode of reporting MP bit of

 the MP control field in the Neighbor List element to 1.

· Receiving frames from non-sync MP

Power saving MPs shall operate as follows to receive an MSDU or management frame from the power save supporting non-synchronizing MP.

· If a power saving MP receives a Beacon frame with the bit corresponding to its AID is set in the Mesh TIM element, the power saving MP shall stay awake after the beacon reception and issue a PS-Poll to retrieve the buffered MSDU or management frame. If the More Data field in the received MSDU or management frame indicates that more traffic for the Power Saving MP is buffered, the Power Saving MP shall remain in awake state, and,  at its convenience, shall Poll until no more MSDUs or management frames are buffered for that STA.

· If a power saving MP transmits beacon frame at a certain TBTT, it shall stay in awake state at least during the Mesh ATIM window.
If the power saving MP receives an ATIM frame or other frames with the more data bit in the frame control field set to 1 during the Mesh ATIM Window following the beacon transmission, it shall stay awake after the Mesh ATIM window expiration, waiting for the announced MSDU(s) or management frames to be received.

· If a power saving MP does not receive beacon frame indicating buffered traffic directed to it, and does not receive any frame during the Mesh ATIM window following the beacon transmission, it may return to doze state after the Mesh ATIM window expiration.

· If an MP operating in Power Save mode received a frame with the more data bit in the frame control field cleared from all the peer MPs that announce the buffered traffic, it may return to doze state.

· Receiving frames from sync MP

Power saving MPs shall operate as follows to receive an MSDU or management frame from the power save supporting synchronizing MP.

· An MP that entered the awake state due to the Mesh DTIM TBTT event and had not sent an ATIM, a broadcast frame, or a multicast frame, and did not receive a unicast or multicast ATIM may return to the Doze state following the end of the Mesh ATIM window

· If an MP received an ATIM frame, broadcast frame, or multicast frame, it may return to doze state after receiving a frame with the more bit in the control field cleared from all the sources that sent an ATIM, broadcast, or multicast frame during the Mesh ATIM window.

· An MP receiving a broadcast or multicast frame during the Mesh ATIM window with the more data bit of its control field cleared may return to the doze state either following the end of the Mesh ATIM window or after receiving a frame with the more bit in the control field cleared from all other active sources, whichever comes later.

· Receive operation using APSD

A Power Saving MP using APSD shall operate as follows to receive an MSDU or management frame from the Power Save Supporting MP which is capable of supporting APSD.

· If a periodic SP has been set up, the Power Saving MP wakes up at its scheduled start time. (The Power Saving MP shall wake up early enough to receive transmissions at the scheduled SP.)

· If the Power Saving MP is initiating an aperiodic SP, the Power Saving MP wakes up and transmits a trigger frame to the Power Save Supporting MP. When one or more ACs are not delivery-enabled, the Power Saving MP may retrieve MSDUs and MMPDUs belonging to those ACs by sending PS-Poll frames to the Power Save Supporting MP.

· The Power Saving MP shall remain awake until it receives a QoS data frame addressed to it, with the EOSP subfield in the QoS Control field set to 1.

· The Power Saving MP may send additional PS-Poll frames if the More Data subfield is set to 1 in receiving unicast data or management frames that do not belong to any deliver-enabled ACs. The Power Saving MP may send additional trigger frames if the More Data subfield is set to 1 in receiving unicast data or management frames that belong to delivery-enabled ACs.

· Transmit operation for MPs transmitting to MPs in Power Save mode  

The Power Save supporting MP which has a  peer link with Power Saving MP shall not arbitrarily transmit MSDUs to Power Saving MPs, but shall buffer MSDUs and only transmit them at designated times so that the frames are received by Power Saving MPs. 

All broadcast and multicast traffic shall be buffered by Power Save supporting MPs that maintains peer relationship with Power Saving MP. These frames are transmitted immediately after the Mesh DTIM beacon transmission.

All unicast frames targeted to Power Saving MPs shall be buffered.

Prior to the transmission of unicast frames that are to be received by a Power Saving MP, Power Save supporting MP shall announce the buffered traffic existence. This announcement scheme depends on which synchronization mode the Power Save supporting MP is operating.

· Operation of power save supporting non-sync MP

Non-synchronizing MPs announce the traffic by transmitting a beacon frame with Mesh TIM element indicating the existence of the traffic buffered to the Power Saving MP.

At every beacon interval, the Power Save supporting non-sync MP shall assemble the partial virtual bitmap containing the buffer status per destination for peer MPs in the Power Save mode and shall send this out in the Mesh TIM field of the beacon.

Its peer MP in Power Save mode shall issue the PS-Poll frame upon the reception of such a beacon frame to retrieve the frame, and buffered frames at the power save supporting MP are transmitted upon the reception of PS-poll frames.

The More Data field of the transmitting Data frame shall be set to indicate the presence of further buffered MSDUs or management frames for the polling power saving MP. 

Power Save supporting non-sync MPs may transmit frame to a power saving MP during the Mesh ATIM window in order to signal them to remain awake and wait for further traffic, if it does not establish peer link with the power saving MP. After the positive acknowledgement upon the frame transmission during the Mesh ATIM window, MP may further transmit buffered frame to the Power Saving MP.

· Operation of power save supporting sync MP

Synchronizing MPs announce the traffic by transmitting ATIM frames or null frame to an MP in Power Save mode during the Mesh ATIM window, in order to signal them to remain awake and wait for further traffic. Synchronizing MP shall follow the 

Frame transmission rules as following.

· The only types of frames MPs may transmit during the Mesh ATIM window of synchronizing MPs are ACK, CTS, RTS, ATIM, Beacon, broadcast or multicast MPDU and Null Data frames. An MP may transmit any type of frames during the Mesh ATIM window of non-synchronizing MPs.

· An MP may transmit one short broadcast or multicast MPDU during the Mesh ATIM window if the MAC frame length of the MPDU is less than dot11shortMulticastFrameLengthLimit. If the MP has more than one broadcast or multicast frame to transmit, it should set the more data bit of the broadcast or multicast frame transmitted during the Mesh ATIM window and contend for the channel following the end of the Mesh ATIM window to transmit the additional frames.

· MPs that transmit to MPs in Power Save mode (including broadcast and multicast) shall set the More data bit in frame control headers to indicate if more frames are to be transmitted for the specific destination.

· All other aspects of ATIM based transmission are as defined in 11.2.2.4

· .

· Operation of APSD supporting MP

Power Save Supporting MPs that signal their support of APSD shall maintain an APSD and an access policy status for each ACs of peer MPs which utilize APSD.

If the Power Saving MP has set up to use aperiodic SPs, the Power Save supporting MP shall buffer frames belonging to delivery-enabled ACs until it has received a trigger frame associated with a trigger-enabled AC from the Power Saving MP, which indicates the start of an aperiodic SP. The Power Save supporting MP transmits frames destined for the Power Saving MP and associated with delivery-enabled ACs during aperiodic SP.

For traffic that belongs to a flow for which an APSD TSPEC and schedule was setup with another MP, the transmission is performed according to the agreed schedule.

When the Power Save Supporting MP has transmitted a directed frame to the Power Saving MP with the ESOP subfield set to 1 during the SP and receives acknowledgement, the Power Save Supporting MP shall not transmit any more frames using this mechanism until the next SP. The Power Save Supporting MP shall set the ESOP subfield to 1 to indicate the end of the SP in APSD.

· Power management with APSD

MPs capable of supporting automatic power save delivery (APSD) shall signal this capability through

 the use of the APSD subfield in the Capability Information field in Beacon, Probe Response, and Peer Link management frames. APSD is enabled only at the peer link which both MPs are capable of APSD.

APSD is an additional frame delivery scheme to a basic Power Save mode, and is enabled only at the power save supporting MP and power saving MP. 

In mesh, APSD defines two delivery mechanisms, periodic and aperiodic APSD. The periodic APSD mode is similar to

 Scheduled APSD. The aperiodic APSD is similar to Unscheduled APSD. The periodic and aperiodic APSD

 modes use the same signaling as scheduled and unscheduled APSD.

· Aperiodic APSD

The power saving  MP transmits trigger frame to the Power Save supporting MP in order to trigger aperiodic SP to receive  frames from the Power Save Supporting MP.

If there is no unscheduled SP in progress, the unscheduled SP begins when the MP receives a trigger frame from a peer MP in Power Save mode, which is a QoS data or QoS Null frame associated with an AC the STA has configured to be trigger-enabled. An aperiodic SP ends after the Power Save supporting MP has attempted to transmit at least one MSDU or MMPDU associated with a delivery-enabled AC and destined for the Power Saving MP, but no more than the number indicated in the Max SP Length field if the field has a nonzero value.

In order to configure an Power Save Supporting MP to deliver frames during an aperiodic SP, the Power Saving MP designates one or more of its ACs to be delivery-enabled and one or more of its AC to be trigger-enabled. A Power Saving MP may configure an Power Save Supporting MP to use U-APSD using two methods. First, a non-AP STA may set individual U-APSD Flag bits in the QoS Info subfield of the QoS Capability element carried in Peer Link management frames.

When a U-APSD Flag bit is set, it indicates that the corresponding AC is both delivery- and trigger-enabled. When all four U-APSD Flag subfields are set to 1 in Peer Link management frames, all the ACs associated with the Power Saving MP are trigger- and delivery-enabled during peer link establishment. When all four U-APSD Flag subfields are set to 0 in Peer Link management frames, none of the ACs associated with the non-AP STA is trigger- or delivery-enabled during peer link establishment.

· Periodic APSD

Periodic APSD can be used for all cases (i.e., both MPs in power save or only one, EDCA or HCCA access).

The ADDTS request is modified to include a Schedule element that describes the requested schedule from the MP. The ADDTS response includes the Schedule that can be supported by the other MP and that should be used for this flow. If this schedule is not acceptable to the originating MP it may reattempt the ADDTS request with modified schedule or tear down the flow. A non-synchronizing MP shall set the service start time field of the TSPEC element to the four lower octets of the TSF timer value of the MP that initiates the ADDTS request.

For periodic APSD both sides can initiate transactions as long as they are sent within the service interval defined. The service interval lasts up to the maximal service duration as defined in the schedule information element or if EOSP is declared in frames sent/received for that flow. For a unidirectional flow the originating MP sets the EOSP when it wants to end the service interval. The interval is considered terminated once the ACK is received for that frame (if ACK is required). For a bidirectional flow the service period ends only after both ends of the flow send a frame with EOSP bit set and the matching ACK frames are received.

An MP wishing to reinstate a TS with another MP that is operating in Power Save mode sends a QoS-Null frame to the MP in Power Save mode during its Mesh ATIM window.
· Power Save parameters selection 

The power save operation among synchronizing MPs is controlled by a set of global parameters.  The following are the global mesh parameters with their default recommended values:

Beacon Period: 100TU 

Mesh DTIM period: 10

Mesh ATIM Window: 10TU

MPs may wish to use other parameters but doing so may effect the power save efficiency and also delay the service initiation in the mesh.

Non-synchronizing MPs may utilize individual parameters regardless of the parameters used by neighbor MPs or peer MPs.

An MP which tries to establish a new peer link with MPs in Power Save mode shall perform passive scanning. Since MPs in Power Save mode may transmit Beacons at a low frequency, an MP which tries to establish a new peer link with MPs in Power Save mode should perform passive scanning for a relatively longer time compared to passive scanning in BSS infrastructure mode operation. MPs in Power Save mode which set a longer Mesh DTIM interval may not be discovered by neighbor MPs due to shorter scan durations. MPs in Power Save mode should set a shorter Mesh DTIM interval, if it intends to establish new peer links with MPs with higher probability. 
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This document provides the suggested updates to the current draft specificaiton which potentially resolve CID4491, and make the draft spec easier to read.
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