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· Power Save parameters selection

· General

Power save mechanisms enable mesh STA operation in Doze state. In Doze state a mesh STA may set the transceivers off. The power save mechanism may adjust the mesh power mode of a mesh STA for various reasons that are beyond the scope of the standard including but not limited to traffic load or scanning and network maintenance needs.

The Annex specifies recommendations how to select a mesh power mode for the mesh STA based on traffic load, recommendations how to do scanning in mesh BSSs that may contain mesh STAs in light or deep sleep mode and recommended default values for power save related parameters.

· Selecting the mesh power mode based on traffic load

A mesh STA may adjust its mesh power mode based on the traffic load or the QoS requirements of the forwarded traffic. If a mesh STA has high traffic load or a mesh STA is congested, the mesh STA should operate in active mode to reduce delays or overhead that may be created by the operation in light or deep sleep mode.
A mesh STA may consider operating in active mode for all peer mesh STAs, even if only a single link is congested. When mesh STA operates in active mode, the mesh STA may receive frames at any time and peer service periods may be triggered on demand, as in case of an AP that receives a trigger frame at times controlled by a non-AP STA.

If traffic load is moderate or low and best effort data is transmitted, a mesh STA may consider operating in light sleep mode for all or some mesh peerings. The mesh STA operating in light sleep mode for a mesh peering receives beacons from the peer mesh STA with periodic indication of buffered traffic.

If traffic load is low or no traffic is transmitted, a mesh STA may consider operating in deep sleep mode for a mesh peering. The mesh STA does not need to wake-up to receive a beacon from the peer mesh STA relative to which it operates in deep sleep mode.

The mesh STA may use deep sleep mode to control the number of times it enters the Awake state to receive Beacon frame from a peer mesh STA. If the mesh STA operates in deep sleep mode for all of its mesh peering, the mesh STA needs only to operate in Awake state during its own beacon transmission and Mesh Awake Window. 

The light or deep sleep mode mesh STA should avoid real time traffic (AC3 or AC2) transmissions with EDCA when both mesh STAs in a mesh peering are in light or deep sleep mode. In this case the delays in MSDU forwarding will increase and the forwarded MSDUs have inappropriate QoS. 

· Scanning of mesh BSSs

A mesh BSS may have mesh STAs in deep sleep, light sleep and active mode. With active scanning only devices in Awake state at the transmission time of Probe Request frame may be found. However, with passive scanning also mesh STAs in light or deep sleep mode can be found.

Since mesh STAs in light or deep sleep mode may transmit Beacons at long intervals, a mesh STA seeking for candidate mesh STAs for a new mesh peerings should do passive scanning relatively for a longer time compared to passive scanning in BSS infrastructure mode. Mesh STAs in light or deep sleep mode with long DTIM interval might not be discovered with short scanning durations. Mesh STAs in light or deep sleep mode may use a short DTIM interval, if they intend to establish new mesh peerings.

· Default Parameters

The following are the recommended default values for power save related parameters for mesh STAs:

	· Default parameters for mesh STAs in light or deep sleep mode

	
	For moderate power save
	For aggressive power save

	Beacon Period
	200 TU
	800 TU

	DTIM Period
	4
	1

	Mesh Awake Window
	10 TU
	10 TU


A mesh STA that is eager to conserve power and likely to operate in deep sleep mode with most of the links should utilize the value from aggressive power save parameters.

Although mesh STAs may utilize individual parameters regardless of the parameters used by neighbor mesh STAs or peer mesh STAs, each implementer should recognize balance between the power save efficiency and delay in the service initiation.
· MSDU forwarding in an MBSS containing mesh STAs in light or deep sleep mode

The battery powered mesh STAs should avoid forwarding MSDUs, to avoid power consumption and possible additional delays and inefficiencies that power save mechanisms may cause. If a light or deep sleep mode mesh STA forwards MSDUs, it should select its mesh power mode based on the traffic load and the traffic type as described in Selecting the mesh power mode based on traffic load. 

The mesh STAs that desire to operate in light or deep sleep mode may select the light or deep sleep mode:

· mesh STAs that are “mains powered” may apply light or deep sleep mode if they do not have MSDUs to forward

· mesh STAs, that are “battery powered” and desire to minimize the power consumption, may freely use all mesh power modes 

Mesh STAs in light or deep sleep mode may degrade the link metric value. The use of worse metric values reduces the probability of a light or deep sleep mode mesh STA being used for MSDU forwarding. If the mesh STA will operate in active mode for the link in forwarding path it should apply the link metric value without degradation.

· Synchronization maintenance of mesh STAs in deep sleep mode

Mesh STAs in deep sleep mode might not receive Beacon frames of peer mesh STAs, but mesh STAs shall maintain synchronization among neighbor mesh STAs. Neighbor offset protocol imposes the maintenance of TSF offset values between neighbor mesh STAs, which generally requires the reception of Beacon frame or Probe Response frame. The simplest way to maintain the synchronization is that the mesh STAs in deep sleep mode listen to the neighbor mesh STA’s Beacon frame for certain periods and check the TSF offset value.
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Abstract


The document contains power save related terminology corrections for Annex X.3.





Instructions for the editor. The document is written with track changes. 
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