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3. Definitions
Add the fields as shown and number the elements accordingly: 

…

3.s14 Peer Service Period (PSP): A peer service period is a contiguous time during which one or more unicast frames are transmitted between two peer MPs. A link may use unidirectional peer service periods that enable only one MP to transmit data and management frames, or bi-directional peer service periods that enable both MPs to transmit data and management frames. An MP may have multiple peer service periods ongoing on parallel, but only one peer service period for each peer MP.
…
3.s20 Power Mode: a power mode defines the used power management and power save level of an MP seen by  neighboring MPs. For peer MPs the power mode may be link specific. The power mode indicates that active, light sleep or deep sleep mode is in use. 
3.s21 Power Save Level: a power save level defines the level of the power save. The power save level indicates that light sleep or deep sleep mode is in use.  
…
7.1.3.1.7 Power Management field

Change the contents of 7.1.3.1.7 as shown: 

The Power Management field is 1 bit in length and is used to indicate the power management mode of a STA. The value of this field remains constant in each frame from a particular STA within a frame exchange sequence defined in 9.12. In the case of STA in a BSS, tThe value indicates the mode in which the station will be after the successful completion of the frame exchange sequence. 
A value of 1 indicates that the non-MP STA will be in PS mode. A value of 0 indicates that the non-MP STA will be in active mode. This field is always set to 0 in frames transmitted by an AP.
In the case of an MP, a value of 0 in multicast or broadcast frame indicates that the MP will be in active mode. A value of 1 indicates that the MP will be in power save mode for non-peer MPs. For the peer MPs the link specific power mode rules apply as described in 11A.12.3. 
In the case of MP, the Power Management field in an unicast frame indicates the Power Management mode of the MP for the recipient of the frame. A value of 0 indicastes that the MP will be in active mode and a value of 1 indicates that the MP will be in power save mode after the successful completion of the frame exchange sequence.

· More Data field

Insert the following text to the end of 7.1.3.1.8

Special considerations exist within a mesh. The ‘more data’ bit is set to 1 by MPs for individually addressed MSDUs or MMPDUs sent to a neighboring MP when there are more frames to be transmitted to that MP.
The ‘more data’ field is set to 1 in Acknowledgement frames, if power saving MP uses bi-directional peer service periods with the transmitter of the acknowledged frame and does not terminate the bi-directional peer service period. Otherwise, the ‘more data’ bit in Acknowledgement frames is set to 0. 
The ‘more data’ bit is set to 1 by MPs for group addressed MSDUs/MMPDUs when there are more group addressed frames to be transmitted.
· Mesh Flags field

Modify the figure and add descriptions for thePower Management Level as shown below. 
	B0                 B1
	B2
	B3                             B7

	Address Extension (AE) Mode
	Power Save Level
	Reserved

	Bits: 2
	1
	5

	                              Figure s5—Mesh Flags field


…

If the Power Management mode field is set to 1, the Power Save Level field indicates the power save level of the MP. The value 0 in the Power Save Level field indicates that the MP is operating in light sleep mode, the value 1 indicates that MP is operating in deep sleep mode. If the Power Management field is set to 0, the Power Save Level field is reserved.
…
· Information elements

Insert the following rows (ignoring the header row and footer note) in Table 7-26—Element IDs in the correct position to preserve ordering by the “Element ID” column and update the “Reserved” range of codes appropriately.

	· Element IDs

	Information element
	Element ID
	Length (in octets)

	Mesh Configuration 
	· 
	17

	Mesh ID 
	· 
	2 to 34

	Link Metric Report
	· 
	3 to 257

	Congestion Notification
	· 
	10

	Peer Link Management 
	· 
	5 to 9

	Mesh Channel Switch Announcement 
	· 
	15

	Mesh Neighbor List 
	· 
	4 to 257

	Mesh TIM 
	· 
	6 to 256

	Awake Window Parameter
	· 
	4

	Beacon Timing 
	· 
	7 to 257

	MDAOP Setup Request 
	· 
	7

	MDAOP Setup Reply 
	· 
	4 or 6

	MDAOP Advertisements 
	· 
	3 to 257

	MDAOP Set Teardown 
	· 
	3 or 9

	Connectivity Report 
	· 
	16 to 257

	Portal Announcement (PANN)
	· 
	19

	Root Announcement (RANN)
	· 
	23

	Path Request (PREQ)
	· 
	39 to 257

	Path Reply (PREP)
	· 
	34 to 257

	Path Error (PERR)
	· 
	14

	Proxy Update (PU)
	· 
	12 to 252

	Proxy Update Confirmation (PUC)
	· 
	10

	MSCIE
	· 
	9

	MSAIE
	· 
	17 to 257

	PPPS
	<ANA 60>
	7

	NOTE-The length of an element marked “See NOTE” is specified in this Table, however additional fields may be added in future revisions, with new fields appearing following the existing fields.


· Beacon frame format

Change the Mesh ATIM field to Awake Window field as shonw.
Insert the following additional rows (preserving their order) in Table-7-8-Beacon frame body just before the Vendor Specific information element and insert contiguous numbering in the “Order” column:

	Order
	Information
	Notes

	
	Mesh ID
	The Mesh ID information element may be present within Beacon frames when dot11MeshEnabled is true. 

	
	Mesh Configuration 
	The Mesh Configuration information element may be present within Beacon frames when dot11MeshEnabled is true. 

	
	Mesh Neighbor List
	The Mesh Neighbor List information element may be present within frames with the DTIM bit set when both dot11MeshEnabled is true and the MP transmits to other MPs in power save mode.

	
	Mesh TIM
	The Mesh TIM element may be present in Beacon frames generated by the MP when dot11MeshEnabled is true.

	
	Awake Window
	The Mesh Awake Window parameter element may be present only when dot11MeshEnabled is true.

	
	Beacon Timing 
	The Beacon Timing information element may be present within Beacon frames when dot11MeshEnabled is true.

	
	MDAOP 

Advertisements
	The MDAOP Advertisements information element may be present within Beacon frames when dot11MeshEnabled is true and the MP supports MDA.

	
	MSCIE
	The MSCIE element may be present when dot11MeshEnabled is true.


· Probe Response frame format

Insert the following additional rows (preserving their order) in before the last row of 7-15─Probe Response frame body just before the Vendor Specific information element and insert contiguous numbering in the “Order” column:

	· Probe Response frame body

	Order
	Information
	Notes

	
	Mesh ID
	The Mesh ID information element may be present within Probe Response frames when dot11MeshEnabled is true. 

	
	Mesh Configuration 
	The Mesh Configuration information element may be present within Probe Response frames when dot11MeshEnabled is true. 

	
	Mesh Neighbor List
	The Mesh Neighbor List information element may be present within frames with the DTIM bit set when both dot11MeshEnabled is true and the MP transmits to other MPs in power save mode.

	
	Mesh TIM
	The Mesh TIM element may be present within Probe Response frames only when dot11MeshEnabled is true.

	
	Awake Window
	The Mesh Awake window element may be present only when dot11MeshEnabled is true.

	
	Beacon Timing 
	The Beacon Timing information element may be present within Probe Response frames when dot11MeshEnabled is true.

	
	MDAOP 

Advertisements
	The MDAOP Advertisements information element may be present within Beacon frames when dot11MeshEnabled is true and the MP supports MDA.

	
	MSCIE
	The MSCIE element may be present when dot11MeshEnabled is true.


· Mesh Capability

Modify 7.3.2.54.5 as shown:
	B0
	B1
	B2
	B3
	B4
	B5
	B6
	B7
	B8
	B9   B15

	Accepting Peer Links
	Bi-Directional  Peer Service Period
	Synchroniz. Enabled
	Synchronization Active
	Synchronization Support Required from Peer
	MDA Enabled
	Forwarding
	Power Save Level
	PPPS 
	Reserved

	Bits: 1
	1
	1
	1
	1
	1
	1
	1
	1
	7

	Figure─s14 Mesh Capability field


…

The Bi-Directional Peer Service Period field is set to 1 if the MP supports bi-directional peer service periods and set to 0 otherwise. 

…

If the Power Management mode field is set to 1, the Power Save Level field indicates the power save level of the MP. The value 0 in the Power Save Level field indicates that the MP is operating in light sleep mode, the value 1 indicates that MP is operating in deep sleep mode. If the Power Management field is set to 0, the Power Save Level field is reserved.
The PPPS field is set to 1 if the MP supports PPPS and set to 0 otherwise.
…

7.3.2.62 MESH ATIM element

Delete the section 7.3.2.62 and replace the section with Awake Window element
7.3.2.62 Awake Window element
The Awake Window parameter is present in Beacon and Probe Response frames.

The contents of the element are shown in Figure s23.

	Octets: 1
	1
	2

	ID
	Length
	Awake Window 

	· Awake 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 Awake Window field is 2 octets in length and contains the Awake Window length in TUs.
7.3.2.77 PPPS element
Insaert the section 7.3.2.77 and number the following sections accordingly 

The PPPS element is used in PPPS Request and PPPS Response frames. 

	Octets: 1
	1
	1
	2

	Element ID
	Length
	PPPS Parameters
	Interval 

	Figure v2─PPPS Element


The Element ID is set to value given in figure v2 for this information element. The Length field is set to 3.
The PPPS Parameters are shown in figure v3.

	
	Direction 
	Reply Code
	Reserved

	Bits:
	2
	4
	2

	Figure v3─ PPPS Parameters


The Direction field is reserved if bi-directional peer service periods are used for the link. Direction field value 00 is reserved. Value 01 indicates unidirectional peer service period in which the transmitter of the PPPS request is enabled to send data and management frames during the peer service period. Value 10 indicates unidirectional peer service period in which the transmitter of PPPS Response is enabled to send data and management frames during the peer service period. Value 11 indicates that two unidirectional peer service periods are used and both MPs may send data and management frames in own peer service periods. 
The Reply Codes are defined in figure v4. The Reply Code field is used in PPPS Response frame and the field is reserved in the PPPS Request frame.
	Reply code
	Meaning

	0
	Creation accepted

	1
	Creation rejected, PPPS not supported

	2
	Creation rejected, MP rejected PPPS parameters

	3
	Termination accepted

	Other
	Reserved

	Figure v4─ PPPS Reply codes


The Interval field is 2 octets in length and specifies the time between start times of two consecutive peer service periods in units of 32 microseconds.  

· Mesh Resource Coordination action frame details

Modify the table s25 as shown

	· Mesh Resource Coordination Action field values

	Action field value
	Description

	· 
	Congestion Control Notification

	· 
	MDA Setup Request

	· 
	MDA Setup Reply

	· 
	MDAOP Advertisement Request

	· 
	MDAOP Advertisements

	· 
	MDAOP Set Teardown

	· 
	Beacon Timing Request

	· 
	Beacon Timing Response

	· 
	Mesh Channel Switch Announcement

	9
	PPPS Request 

	10
	PPPS Response

	11-255
	Reserved


7.4.13.10 PPPS Request frame 

Insert the section 7.4.13.10 as shown 

The PPPS Request frame is used to request a Periodical Peer  Power Save (PPPS) with a peer MP. The frame body of PPPS Request frame contains the information elements shown in Table s35. 
Table s35, PPPS Request frame

	Order
	Information 

	1
	Category

	2
	Action value

	3
	PPPS element


The Category field is set to the value in Table 7-24 for category Peer Resource Coordination.
The Action field is set to value in Table s25 for this action frame type.

The PPPS element is described in 7.3.2.77. 

7.4.13.11 PPPS Response frame 

Insert the section 7.4.13.11  as shown 

The PPPS Response frame is used as a response to a PPPS Request frame. The frame body of PPPS Response frame contains the information elements shown in Table s36. 

Table s36, PPPS Request frame

	Order
	Information 

	1
	Category

	2
	Action value

	3
	PPPS element


The Category field is set to the value in Table 7-24 for category Mesh Resource Coordination.

The Action field is set to value in Table s25 for this action frame type.

The PPPS element is described in 7.3.2.77. 

· Power save in Mesh 

Modify the section 11A.12 as shown 
All MPs shall be capable to have a peer link with an MP operating in power save mode. The MP will have capability to buffer frames, maintain the power mode for the peer MPs, and use peer service periods for data transmission. These capabilities are referred as support for power save. 
An MP, which operates in power save mode or is transitioning to power save mode, is referred as power saving MP. The operation in power save mode is optional capability. 
· Overview

Modify the section 11A.12.1 as shown 
An MP shall utilize the frame transmission rules defined in this clause, in order to deliver frames to power saving MPs. This clause first briefly introduces the MP operation in power save mode. Clause 11A.12.2 describes the power states and power modes, which are used for MPs. The clause is followed by the rules for power management mode and power save level change in 11A.12.3. Clause 11A.12.4 describes the initialization of the power save use and clauses 11A.12.5, 11A.12.6 and 11A.12.7 describe the operation in active, light and deep sleep modes. Clause 11A.12.8 describes the rules for peer service period handling. Finally, the clause 11A.12.9 describes Periodical Peer Power Save (PPPS), which is used to create periodically repeating peer service periods between two MPs.
An MP operating in power save mode or an MP transitioning to power save mode shall set the Power Management field of the Frame Control field to 1. Such an MP is called a power saving MP.

The decision whether to enter Power Save mode or not should be made considering the power versus communication constraints. 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 reduce power consumption.

A power saving MP operates in either of the power save levels, in light sleep or in deep sleep mode. MP operating in the light sleep mode shall listen to beacons of the peer MPs. The MP operating in light sleep mode shall transmit its TIM and DTIM beacons. The light sleep mode is targetted for moderate or small traffic load cases, which does not consume the whole transmission capacity of the MP.  
MP operating in the deep sleep mode needs not to wake up to listen to its peer MPs beacons. In deep sleep mode the MP shall transmit DTIM beacons. Further, the MP shall remain awake for the duration of the Awake Window. The deep sleep mode is low duty-cycle mode for all MPs. 

The MP in light sleep mode uses peer service periods for all transmissions. A peer service period is contiguous time period between two peer MPs, during which both MPs are operating in awake state. A peer service period is initiated by a frame transmission. The peer service period may be unidirectional or bi-directional, depending on the link setup signalling. The peer service periods are bi-directional if both MPs have indicated the support for Bi-directional peer service period in the Mesh Capability field as shown in clause 7.3.2.54.5. Otherwise unidirectional peer service periods are used.  

If the peer service period is unidirectional only the owner of the peer service period may transmit data and management frames during it, while in bi-direcrional peer service period both MPs may send data and management frames. The peer service period is terminated by using signalling in the last transmitted frame. Unidirectional peer service period is terminated with a successful acknowledged frame transmission, which contains EOSP bit set to 0. Bi-directional peer service period termination requires that the EOSP bit is set to 0 in a frame and the acknowledgement for the frame contains more data bit set to 0. 
Frame transmission with an MP operating in deep sleep mode may be initiated with successful transmission of null frame. A null frame may be transmitted during the Awake Window of the MP in deep sleep mode. Successfully received null frame triggers a peer service period for frame exchange. 
· Power save modes and states 
Modify the section 11A.12.2 as shown 
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.

The MP in Power Save mode operates in either light sleep or deep sleep mode. The used power save mode is determined by the Power Save Level field. 
· Light sleep mode: the MP shall transmit its TIM and DTIM beacons and stay active during its Awake Window after its DTIM beacon. The MP shall listen to beacons from all peer MPs 

· Deep sleep mode: the MP shall transmit its Mesh DTIM beacon and stay active during its own Awake Window after its DTIM beacon
A power mode is defined as a combination of the Power Management mode and Power Save Level for an MP as shown in the table v5.

Table v5, Power Mode definition
	Activity Level 
	Power Mode
	Power Management field
	Power Save Level field

	Highest 


Lowest
	Active mode
	0
	Reserved

	
	Light sleep mode 
	1
	0

	
	Deep sleep mode
	1
	1


11A.12.3 Power mode transitions
Modify the section 11A.12.3 as shown: 
An MP may use broadcast, multicast or unicast frames to change its power mode to higher activity level, i.e. from deep sleep to light sleep or to active mode; or from light sleep to active mode. 

The power mode indicated in broadcast and multicast frames indicate the lowest activity level, in which the MP is operating for all peer and non-peer MPs. 
Unicast frames may be used to temporarily raise the activity level of the MP within a peer link. This may be useful in cases, when a link temporarily requires efficient data transmission capability with the peer MP and the MP desires to be able to transit back to lower activity level without performing the power management transition signaling with all peer MPs. 
An MP shall use unicast frames to change its power mode for a link to a lower activity level, i.e. from active mode to light or deep sleep mode; or from light sleep to deep sleep mode. 

When an MP is operating in light sleep mode for a link, the MP shall set the Power Management bit to 1 and the Power Save Level field to 0 in all transmitted unicast frames on the link to notify its power mode.

If an MP is operating in deep sleep mode for a link or the MP intends to change the power mode of at least one link to deep sleep mode, the MP shall set the Power Management bit to 1 and Power Save Level field to 1 to all transmitted multicast and broadcast frames to notify its power mode.

If an MP is not operating in deep sleep mode for any link and the MP is operating in light sleep mode for a link or the MP intends to change its operation mode for at least one link to light sleep mode, the MP shall set the Power Management bit to 1 and Power Save Level field to in all transmitted multicast and broadcast frames in order to notify its power mode.

If an MP is operating in active mode for a link, the MP shall set Power Management bit of the Frame Control field to 0 in all transmitted unicast frames within the link.
If an MP is operating in active mode for all links, the MP shall set the Power Management bit of the Frame Control field to 0 to all transmitted frames. 
An MP may change its power state from awake to doze state when the MP is operating in power save mode for all links.
The algorithm to trigger the change of power management mode is beyond the scope of the standard. 
11A.12.4 Mesh TIM transmissions
Modify the section 11A.12.4 as shown: 
Beacon frames are distinguished to Mesh TIM and Mesh DTIM beacons. TIM and DTIM beacon frames are used to indicate buffered frames for peer MPs. 
An MP shall set the Mesh Awake Window, beacon interval and Mesh DTIM interval. The MP may utilize different parameter values as the neighboring MPs. These parameters shall be advertised in beacon and probe response frames.

An MP shall assign AID to every peer MP during the peer link establishment procedure. MP shall assign AID value uniquely to each of the peer MPs.  AID 0 is reserved to indicate the presence of buffered broadcast and multicast MSDUs. The MP sets the Mesh TIM’s partial virtual bitmap that correspond to the appropriate AIDs to identify power saving peer MPs for which it has buffered unicast MSDUs.
After a beacon frame with Mesh DTIM, the MP shall send the buffered broadcast/multicast MSDUs during the Awake Window by using EDCA transmission rules. The duration of the Awake Window period is defined by the value of the Awake Window field in the Awake Window parameter element. The start of the Awake Window is measured from TBTT. The beaconing MP shall operate in awake state during the Awake Window. If the MP is not able to transmit all multicast and broadcast frames during the Awake Window, the MP may continue multicast and broadcast frames transmission after the Awake Window. The MP sets the More Data field to 0 in the last transmitted broadcast or multicast frame during the DTIM period. 
The non-peer MPs may use Awake Window to send probe request and peer link open frames to the power saving MP. The power saving MP shall operate in awake state until the signaling is finished with the non-peer MPs.
11A.12.5 Active mode MP
Modify the section 11A.12.5 as shown: 
Active mode MP shall operate in awake state. 

An active mode MP shall consider a received data, PS-Poll, Null or management frame from power saving MP as a trigger frame to initiate a peer service period. 
The active mode MP transmits buffered frames to the power saving MP during the peer service period. The MP sets the EOSP bit to 1 to the last transmitted frame to terminate the peer service period. 

After the termination of the peer service period, the active mode MP shall buffer the unicast frames for the power saving MP. 
11A.12.6 Light sleep mode MP
Modify the section 11A.12.6 as shown: 
A light sleep mode MP shall enter to awake state prior to every TBTT that matches the beacon timing of its own and of its peer MPs. 

The MP in light sleep mode may return to the doze state after the beacon reception from a peer MP, if the peer MP did not indicate buffered unicast frames. The indication of the buffered unicast traffic is made in the beacon frame by setting the bit in the TIM element, which matches to the peer MP’s AID, to 1. If indication of the buffered frames is received, the light sleep mode MP shall send a trigger frame to initiate a peer service period with the beaconing MP. 
After the beacon transmission, the light sleep mode MP shall remain in awake state until it has received a trigger frame from all peer light sleep mode MPs, to which the MP indicated buffered traffic in beacon frame, and the MP has no peer service period ongoing, and the MP operates in power save mode for all of the links, and the Awake Window has expired, and the MP has terminated the multicast and broadcast frames delivery sequence after the DTIM beacon. 

If a light sleep mode MP enters to awake state in order to listen to Mesh DTIM beacon and broadcast/multicast transmissions from peer MP, the MP shall remain awake until the More Data field of the broadcast/multicast MSDUs indicated the last broadcast/multicast MSDU.

A frame received by beaconing MP operating in light sleep mode shall be considered to be a trigger frame for a peer service period only if the MP has indicated buffered traffic in the previous beacon frame for the peer MP sending the frame.  
The peer  service periods are used for frame transmissions between MPs, where at least one MP operates in power save. The peer service period handling is described in 11A.12.8. 

11A.12.7 Deep sleep mode MP
Insert new section 11A.12.7 as shown: 
A deep sleep mode MP shall enter to awake state prior to TBTT that matches its Mesh DTIM beacon and shall remain awake for the duration of Awake Window or the duration of the multicast and broadcast frames transmission, whichever ends later.
An acknowledged null frame may be transmitted during the Awake Window of the deep sleep mode MP. A successful transmission of the null frame triggers a peer service period between the two MPs. If the triggered peer service period is unidirectional, only the MP, which transmitted the null frame, may transmit data during the peer service period. The peer MPs may use null frame also to enable multicast and broadcast traffic delivery as L2 unicasted frames for the deep sleep mode MP.
11A.12.8 Peer service period handling
Insert new section 11A.12.8 as shown: 
Peer service periods are used for frame exchange in a link when at least one MP operates in power save mode. A peer service period is initiated by a null frame transmitted to a deep sleep mode MP, or a trigger frame transmitted to an active mode MP, or a trigger frame transmitted to a light sleep mode MP after a beacon indicates buffered traffic. An acknowledged data, management, null, and PS-Poll frame may be used as a trigger frame. 
A peer service period is a contiguous time during which one or more unicast frames are transmitted between two MPs. A link may use unidirectional peer service periods that enable only one MP to transmit data and management frames, or bi-directional peer service periods that enable both MPs to transmit data and management frames. An MP may have multiple peer service periods ongoing on parallel, but no more than one peer service period with each peer MP.
The used peer service period type is negotiated in the peer link setup. If both MPs support bi-directional peer service periods by setting the value of Bi-directional Peer Service Periods field in Mesh Capability element to 1, the link uses bi-directional peer service periods. Otherwise the link uses unidirectional peer service periods.
11A.12.8.1 Unidirectional peer service period 
A unidirectional peer service period is used when one MP operates in active mode and other in power save mode, or between two power saving MPs, the link is configured to support unidirectional peer service periods as stated in chapter 11A.12.8.

One MP owns a unidirectional peer service period and the owner transmits data or management frames to the peer MP in the link during the peer service period. One link may have one or two unidirectional peer service periods at any time. 
If a unidirectional peer service period is triggered between Active mode MP and power saving MP. A trigger frame is transmitted from power saving MP to active mode MP.  The trigger frame initiates a unidirectional peer service period owned by the active mode MP. 
A trigger frame transmitted between two power saving MPs may trigger one or two unidirectional peer service periods. If a PS-Poll or a null frame is used as a trigger frame, the receiver of the trigger frame is the owner of the unidirectional peer service period. If a data or a management frame is the trigger frame, two independent unidirectional peer service periods are triggered, one for each MP. 
A unidirectional peer service period is terminated after successfully acknowledged QoS-Null, data or management frame from the owner of the peer service period which contains EOSP bit set to 1. 
If the MP does not receive an acknowledgement to a frame sent with the EOSP subfield set to 1, the MP shall retransmit that frame at least once within the same peer service period - subject to applicable retry or lifetime limit. The maximum number of retransmissions within the same peer service period is the lesser of the Max Retry Limit and the MIB attribute dot11MPMissingAckRetryLimit. If an Ack to the retransmission of this last frame in the same peer service period is not received, the MP may wait until the next peer service period to further retransmit that frame subject to its applicable retry or lifetime limit.

11A.12.8.2 Bi-directional mesh service period (optional)
A bi-directional peer service period is used between two power saving MPs when the link is configured to support bi-directional links as stated in chapter 11A.12.8.

In a bi-directional peer service period both MPs may transmit data and management frames. An MP may have only one bi-directional peer service period at a time per peer MP. 
A bi-directional peer service period may be triggered.  It shall be initiated also when an MP sends a frame to indicate transition to power save mode and the subsequent ack frame contains more data bit set to 1. 
A bi-directional peer service period is terminated after a data, management or QoS-Null frame that contains EOSP bit set to 1 and is acknowledged with ack containing More Data bit set to 0. Thus, the termination of the bi-directional peer service period requires at minimum a single data, management or null frame transmission. 
During a bi-directional peer service period a data, null or management frame with EOSP bit set to 1 or an ack frame containing more data bit set to 1 does not prevent further data or management frames transmissions within the ongoing bi-directional peer service period. 

If the MP does not receive an acknowledgement to a frame sent with the EOSP subfield set to 1, the MP shall retransmit that frame at least once within the same peer service period - subject to applicable retry or lifetime limit. The maximum number of retransmissions within the same peer service period is the lesser of the Max Retry Limit and the MIB attribute dot11MPMissingAckRetryLimit. If an Ack to the retransmission of this last frame in the same peer service period is not received, the MP may wait until the next peer service period to further retransmit that frame subject to its applicable retry or lifetime limit.

11A.12.9 Periodical peer power save (PPPS) (optional)
Insert new section 11A.12.9 as shown: 
PPPS mechanism enables power save in MPs while running services, which generate frames periodically. 
PPPS field is set to 1 to indicate capability for PPPS. If both the MPs in the link are PPPS capable, a PPPS service may be used. 
The PPPS is setup through the unicasted PPPS Request and PPPS Response signaling. The PPPS Request frame specifies the time between periodically repeating peer service periods and the coordination of the peer service period use, if the unidirectional peer service periods are used. The PPPS Response frame is used to accept or reject the proposed PPPS parameters.

The Interval field defines the time between the start times of two consecutive peer service periods. If the peer link uses bi-directional peer service periods, the PPPS initiates only bi-directional peer service periods. If the link uses unidirectional peer service periods, the Direction field specifies if a unidirectional peer service period is initiated periodically at the same time for both MPs, or only a single peer service period is intiated and the MP may transmit frames during the peer service period. 
The transmitter of the PPPS Response frame shall remain in active state to wait for the trigger frame from the transmitter of PPPS Request frame to trigger the first peer service period. The periodically repeating peer service periods start times are calculated by adding the value of the Interval Duration field to the time when the first peer service period was triggered. 
PPPS uses the TSF of the MP that transmitted the PPPS Request. 

The peer service periods are terminated as described in clause 11A.12.8. If the peer service period start time occurs in a link, which already has a peer service period, no new peer service period is created. 
PPPS uses EDCA for channel access during the peer service periods. The MPs, which are using PPPS for the link, may trigger peer service periods also through other mechanisms. The use of PPPS does not affect to use of Mesh TIM element.
If MP does not support PPPS, the MP may reject the PPPS request by setting the Reply Code field of the PPPS Response frame to 1. If the proposed PPPS parameters are not suitable for the MP, it may reject the PPPS Request by setting the Reply Code field in PPPS Response frame to 2. If the proposed PPPS parameters are accepted, the Reply Code field in the PPPS Response frame shall be set to 0.   

The peer MPs may have only a single PPPS operation with a peer MP ongoing at a time. If the peer MP receives a new PPPS request from a peer MP, which already has a PPPS operation ongoing, the new parameters will override the parameters used by the ongoing PPPS service. 
A termination of the PPPS service is requested by PPPS Request frame, which has the Interval field set to 0. The receiver of the frame transmits PPPS Response frame with Reply Code field set to 3 to confirm the termination of the PPPS service. The PPPS specific initiation of the peer service period is ended after successful transmission of the PPPS Response. 
MIB VARIABLES

dot11MPMissingAckRetryLimit OBJECT-TYPE

SYNTAX INTEGER (1..100)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute indicates the number of times the MP may retry a frame for which it does not receive an ACK for a STA in power-save mode after the MP does not receive an ACK to a directed MPDU sent with the EOSP set to 1."



Abstract


The document presents the normative text for power save in Mesh networks. 





The main components presented in the document are:


Mandatory power save support 


Two levels of the power save 


Peer service period 


Awake Window 


Periodical Peer Power Save (PPPS)


Changes in chapter 5 are omitted at the moment. 





The document solves the remaining comments for power save APSD and power save-general comments. 


The solved comments: 783, 1090, 1093, 1995, 2001, 4261, 4264, 4450, 5665.





In R2 the name mesh service period is changed to peer service period. The periodical mesh power save (PMPS) is name to periodical peer power save (PPPS). 


R3 added rules and MIB-variable-controlled number of retransmissions for the frame terminating the peer service period. 
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