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· PXU element

The Proxy Update (PXU) element is used to inform the destination mesh STA of the proxy information at the originator mesh STA. The PXU element is transmitted in a Proxy Update frame (see 7.4.16.2 (Proxy Update frame format)).(CID84) The format of the PXU element is shown in Figure 7-95o161 (Proxy Update element format).

	Element ID
	Length
	PXU Sequence Number
	PXU Originator MAC Address
	Number of Proxy Information (N)
	Proxy
Information #1
	...
	Proxy
Information #N

	Octets: 1
	1
	1
	6
	1
	7, 11, 13, or 17
	
	7, 11, 13, or 17

	· Proxy Update element format


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element.

The Length is set to 8 + length of N Proxy Information fields.

The PXU Sequence Number field is coded as an unsigned integer and is set to the sequence number of the PXU. The source mesh STA sets the PXU Sequence Number field in the PXU element to a value from a single modulo-256 counter that is incremented by 1 for each new PXU element.

The PXU Originator MAC Address field is represented as a 48-bit MAC address and is the MAC address of the mesh STA that originates this Proxy Update element. 

The Number of Proxy Information fields is coded as an unsigned integer and is set to the number N of Proxy Information fields that follow this field and that are reported to the destination mesh STA. The maximum value of N is 35.

The Proxy Information field contains a single proxy information (see 11C.10.4.2 (Proxy information)). The length of the Proxy Information field depends on the settings of the subfields in the Flags subfield and can be 7, 11, 13, or 17 octets.

The format of the Proxy Information field is defined in Figure 7-95o162 (Proxy Information field).

	Flags
	External MAC Address
	Proxy MAC Address
	Proxy 
Information Lifetime

	Octets: 1
	6
	0 or 6
	0 or 4

	· Proxy Information field


The format of the Flags subfield is shown in Figure 7-95o163 (Flags subfield).

	B0
	B1
	B2
	B3
 B7

	Delete
	Originator is Proxy
	Lifetime
	Reserved

	Bits:1
	1
	1
	6

	· Flags subfield


The Flags subfield is set as follows:

· Bit 0: The Delete subfield indicates whether this proxy information is to be deleted. It is set to 1 if the proxy information is to be deleted, and set to 0 otherwise.

· Bit 1: The Originator Is Proxy subfield indicates that the originator mesh STA of the PXU element is the proxy mesh gate of this proxy information when set to 1. In this case, there is no Proxy MAC Address subfield present in this Proxy Information field. When the Originator Is Proxy subfield is 0, the Proxy MAC Address subfield is present in this Proxy Information field
· Bit 2: The Lifetime subfield indicates that the Proxy Information Lifetime subfield is present in this Proxy Information field when set to 1.

· Bit 3–7: Reserved

The External MAC Address subfield is represented as a 48-bit MAC address and is the MAC address of the external STA proxied by the mesh gate.

The Proxy Information Lifetime subfield is coded as an unsigned integer and is set to the time for which the mesh STA receiving this PXU considers this proxy information to be valid. The proxy information lifetime is measured in TUs. It is only present if the Lifetime subfield of the Flags subfield is 1.

· PXUC element

The Proxy Update Confirmation (PXUC) element is used to confirm the previously received PXU. The PXUC element is transmitted in a Proxy Update Confirmation frame (see 7.4.16.3 (Proxy Update Confirmation frame format)).(CID84) The format of PXUC element is shown in Figure 7-95o164 (Proxy Update Confirmation element format).

	Element ID
	Length
	PXU Sequence Number
	PXU Recipient MAC Address


	Octets: 1
	1
	1
	6

	· Proxy Update Confirmation element format


The Element ID is set to the value given in Table 7-26 (Element IDs) for this element. 

The Length field is set to 7.

The PXU Sequence Number field is coded as an unsigned integer and is the PXU sequence number of the received PXU that is being confirmed.

The
 PXU Recipient MAC Address is represented as a 48-bit MAC address and is set to the MAC address of the recipient of the PXU, i.e., the originator of the PXUC element.

· Proxy Update frame format

The Proxy Update frame is used to inform the recipient about new, updated, or deleted proxy information. This frame is transmitted using individual addresses. The format of the Proxy Update frame Action field is shown in Table 7-57v43 (Proxy Update frame Action field format).
	· Proxy Update frame Action field format 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Multihop Action
	

	· 
	Mesh Control
	

	· 
to (N+3)
	Proxy Update element
	Repeated N times (N is the number of Proxy Update elements contained in the frame.)


The Category field is one octet and is set to the value in Table 7-24 (Category values) for category Multihop Action.

The Multihop Action field is set to the value in Table 7-57v42 (Multihop Action field values) representing Proxy Update.

The Mesh Control field is set as defined in 7.1.3.6.3 (Mesh Control field).

The Proxy Update element is described in 7.3.2.113 (PXU element). The Proxy Update frame allows the inclusion of multiple Proxy Update elements.

· Proxy Update Confirmation frame format

The Proxy Update Confirmation frame is transmitted by a mesh STA in response to a Proxy Update frame. This frame is used to inform that the corresponding Proxy Update element has been properly received, and is transmitted using individual addresses. The format of the Proxy Update Confirmation frame Action field is shown in Table 7-57v44 (Proxy Update Confirmation frame Action field).
	· Proxy Update Confirmation frame Action field 

	Order
	Information
	Notes

	· 
	Category
	

	· 
	Multihop Action
	

	· 
	Mesh Control
	

	· 
to (N+3)
	Proxy Update Confirmation element
	Repeated N times (N is the number of Proxy Update Confirmation elements contained in the frame.)


The Category field is one octet and is set to the value in Table 7-24 (Category values) for category Multihop Action. 

The Multihop Action field is set to the value in Table 7-57v42 (Multihop Action field values) representing Proxy Update Confirmation.

The Mesh Control field is set as defined in 7.1.3.6.3 (Mesh Control field).

The Proxy Update Confirmation element is described in 7.3.2.114 (PXUC element). The Proxy Update Confirmation frame allows the inclusion of multiple Proxy Update Confirmation elements.

· MBSS Proxy Update

· Introduction

The following primitives describe how a mesh STA reports the proxy update information to another mesh STA in the MBSS.

· MLME-MBSSProxyUpdate.request

· Function

This primitive requests that a Proxy Update frame is sent to the specified mesh STA.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSProxyUpdate.request(





peerMAC, 





ProxyUpdate, 





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which the Proxy Update is sent.

	ProxyUpdate
	A set of Proxy Update elements
	As defined in 7.3.2.113 (PXU element)
	A set of proxy update information generated by the mesh STA.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME to request that a Proxy Update frame is sent to a peer MAC entity.

· Effect of receipt

On receipt of this primitive, the MLME constructs a Proxy Update frame containing the Proxy Update elements. This frame is then scheduled for transmission. The MLME subsequently issues an MLME- MBSSProxyUpdate.confirm that reflects the results of this request.

· MLME-MBSSProxyUpdate.confirm

· Function

This primitive reports the results of a proxy update request.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSProxyUpdate.confirm(





peerMAC
, 





ResultCode,





ProxyUpdateConfirmation,





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	ResultCode
	Enumeration
	SUCCESS, INVALID_PARAMETERS, TIME_OUT, UNSPECIFIED_FAILURE
	Indicates the result of the MLME-MBSSProxyUpdate.request primitive.

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity from which the Proxy Update Confirmation is received.

	ProxyUpdateConfirmation
	A set of Proxy Update Confirmation elements
	As defined in 7.3.2.114 (PXUC element)
	A set of proxy update confirmation information from the peer MAC entity to which the Proxy Update was sent.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME as a result of an MLME- MBSSProxyUpdate.request primitive to indicate the result of that request.

· Effect of receipt

The SME is notified of the results of the MBSS proxy update request.

· MLME-MBSSProxyUpdate.indication

· Function

This primitive indicates that a specific peer MAC entity is requesting to update the proxy information.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSProxyUpdate.indication(





peerMAC,





ProxyUpdate,





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity from which the Proxy Update request was received.

	ProxyUpdate
	A set of Proxy Update elements
	As defined in 7.3.2.113 (PXU element)
	A set of proxy update information generated by the peer mesh STA.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the MLME as a result of the receipt of a Proxy Update frame from a specific peer MAC entity.

· Effect of receipt

The SME is notified of the results of the receipt of the Proxy Update request by the specified peer MAC entity. The mesh STA received this primitive subsequently updates the proxy information as described in11C.10.4.3 (Proxy Update (PXU)).

· MLME-MBSSProxyUpdate.response

· Function

This primitive is used to send a response to a specific peer MAC entity that requested a Proxy Update to the STA that issued this primitive.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME- MBSSProxyUpdate.response(





peerMAC, 





ProxyUpdateConfirmation,





VendorSpecificInfo





) 

	Name
	Type
	Valid range
	Description

	peerMAC
	MAC Address
	Any valid individual MAC address
	Specifies the address of the peer MAC entity to which the Proxy Update Confirmation is sent.

	ProxyUpdateConfirmation
	A set of Proxy Update Confirmation elements
	As defined in 7.3.2.114 (PXUC element)
	A set of proxy update confirmation information to be sent to the peer MAC entity.

	VendorSpecificInfo
	A set of 
elements
	As defined in 7.3.2.26
	Zero or more elements.


· When generated

This primitive is generated by the SME of a STA as a response to an MLME- MBSSProxyUpdate.indication primitive.

· Effect of receipt

This primitive initiates transmission of a response to the specific peer MAC entity that requested the Proxy Update. 

On receipt of this primitive, the MLME constructs a Proxy Update Confirmation frame.The frame contains the Proxy Update Confirmation element. This frame is then scheduled for transmission.

· Proxy Update (PXU)

· General

This clause describes the function, generation, and processing of the PXU element.

· Function

A mesh STA generates a PXU element to inform a destination mesh STA about proxy information of external addresses that are reachable through the proxy mesh gate specified in the PXU element.

NOTE—Typically, a proxy mesh gate generates and sends a PXU element to another proxy mesh gate in the MBSS or a mesh STA that originates traffic to the external stations proxied by the proxy mesh gate. However, the standard allows other usage of the PXU element.

The
 PXU element is transmitted in a Proxy Update frame (an individually addressed frame). The Proxy Update frame may contain multiple PXU elements when needed (for instance, the proxy mesh gate has a large number of proxy information).

· Conditions for generating and sending a PXU

A proxy mesh gate may transmit a PXU when it adds, updates, or deletes an external address to (or from) its proxy information. A proxy mesh gate may also transmit a PXU at periodic intervals.

A mesh STA that holds proxy information of a proxy mesh gate in the MBSS may also transmit a PXU.

A mesh STA may retransmit the same PXU element repeatedly until the mesh STA receives a PXUC element from the destination mesh STA. See 11C.10.4.4 (Proxy Update Confirmation (PXUC)).

The content of a PXU element shall be as shown in Table 11C-28 (Content of a PXU element).

	· Content of a PXU element


	Field
	Value/description

	Element ID
	Value given in Table 7-26 (Element IDs) for the PXU element

	Length
	8 + length of N Proxy Information fields

	PXU Sequence Number
	Previous PXU Sequence Number + 1

	PXU Originator MAC Address
	MAC address of the originator of the PXU

	Number of Proxy Information (N)
	Number of proxy information reported to the destination mesh STA (N ≥(CID238) 1)

	Per Proxy Information
	Flags
	Bit 0: 0: add proxy information; 1: delete proxy information

Bit 1: 0: Proxy MAC Address field present; 1: Proxy MAC Address = PXU Originator MAC Address, Proxy MAC Address field not present 

Bit 2: 0: Proxy Information Lifetime field not present; 1: Proxy Information Lifetime field present. If Bit 0 is 1, Bit 1 shall be set to 0.

Bit 3–7: Reserved 

	
	External MAC Address
	MAC address of the STA proxied by the proxy mesh gate

	
	Proxy MAC Address
	MAC address of the proxy mesh gate. This field is only present if Bit 1 of the Flags field is 0.

	
	Proxy 
Information Lifetime
	The proxy information lifetime of this proxy information as taken from the proxy information of the originator of the PXU.


The proxy mesh gate shall assign the PXU Sequence Number, from a single modulo-256 counter, starting at 0 and incrementing by 1 for each PXU element.

· Effect of receipt of PXU

A mesh STA that receives the PXU element shall update its proxy information with the list of proxy information reported in the PXU. When multiple PXU elements are contained in the received Proxy Update frame, the recipient mesh STA shall process all of the PXU elements in the frame.

The MAC address of the proxy mesh gate is taken from the Proxy MAC Address subfield in the Proxy Information field when bit 1 in the Flags subfield is equal to 0, and from the PXU Originator MAC Address field in the PXU element when bit 1 in the Flags subfield is equal to 1.

The MAC address of the external STA is taken from the External MAC Address subfield of the corresponding Proxy Information field in the received PXU element.

If the Proxy Information Lifetime subfield is present (bit 2 of the Flags subfield is 1) and there is already proxy information stored for the proxy mesh gate and external address reported in the proxy information of the PXU element, the mesh STA shall set the proxy lifetime to the larger one of the proxy lifetime reported by the PXU and the stored proxy information.

If the Proxy Information Lifetime subfield is present (bit 2 of the Flags subfield is 1) and there is proxy information stored for the proxy mesh gate and external address reported in the proxy information of the PXU element, the mesh STA shall set the proxy information lifetime to the value in the Proxy Information Lifetime subfield. 
If the Proxy Information Lifetime subfield is not present, the lifetime of the proxy information is the same as the lifetime of the path to the proxy address. Alternatively, the lifetime of the proxy information may be set to a value representing infinity. 


· Proxy Update Confirmation (PXUC)

· General

This clause describes the function, generation, and processing of the PXUC element.

· Function

A PXUC element is generated by the destination mesh STA of a PXU to inform the sender of the PXU that the PXU has been properly received.

The
 PXUC element is transmitted in a Proxy Update Confirmation frame (an individually addressed frame). The Proxy Update Confirmation frame may contain multiple PXUC elements  in order to confirm the reception of multiple PXU elements to the destination of the Proxy Update Confirmation frame.

· Conditions for generating and sending a PXUC

If a mesh STA receives a PXU element, it shall transmit a PXUC to the mesh STA that transmitted the PXU.

The content of a PXUC element shall be as shown in Table 11C-29 (Content of a PXUC element).

	· Content of a PXUC element

	Field
	Value/description

	Element ID
	Value given in Table 7-26 (Element IDs) for the PXUC element

	Length
	7

	PXU Sequence Number
	PXU Sequence Number of the PXU that is being confirmed

	Destination mesh STA Address
	MAC address of the recipient of the PXU


· Effect of receipt of PXUC

If a mesh STA receives a PXUC element in a PXUC frame in response to a PXU element it originated, the mesh STA shall no longer send any PXUs with the same PXU sequence number as given in the received PXUC element.
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This submission contains the changes to the text of the IEEE 802.11s draft standard D8.0. The submission is used in the resolution of the comments of issue ID “R-Proxy” and with column Y equal to “11-proxy” in document 11-11/0188.
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