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Overview

This document contains proposed text for a revision of the proxy update (confirmation) elements and the proxy protocol. The main changes are:

Extension of the Proxy Update element

· Transmission of arbitrary proxy information

The proxy information of a mesh STA can contain proxy information where this mesh STA is the proxy mesh STA as well as proxy information where other mesh STAs are the proxy mesh STA. On a source mesh STA, the former would be the external source device that is proxied by the source mesh STA, the latter would be the proxy information that says that the destination mesh STA is the proxy mesh STA for the external destination device.

The Proxy Update element contains now a list of proxy information fields.

· Lifetime of proxy information

Proxy information has a lifetime associated with it. With arbitrary proxy information carried in the Proxy Update element, the lifetime of the proxy information is not necessarily the same as the lifetime of the path from the originator of the Proxy Update. 

Furthermore, some of the proxy information might be very long-lived, e.g. devices on an Ethernet behind a mesh portal. In order to have the opportunity to have this information available in a proactive way, there are two alternatives for setting the lifetime of the proxy information if there is no lifetime contained in the Proxy Information field of the Proxy Update element: lifetime of the path where the Proxy Update has been transmitted or infinite. The latter requires an explicit delete of the forwarding information.
· Format of Proxy Update element
The Proxy Update element contains now a list of N Proxy Information fields. The Proxy Information field contains a Flags subfield for controlling the meaning and content of the Proxy Information field. Furthermore, it contains the Proxy MAC Address (not there if same as originator MAC address), the MAC address of the proxied entity, and the Lifetime of the proxy information, if available.

The advantage of having multiple proxy information in a single Proxy Update element is that a mesh STA can distribute its proxy information in a single element, so that it is a single transaction. This will reduce the possibility of inconsistency between the proxy information of different mesh STAs.
Abbreviation conflict
There is an abbreviation conflict for PU in the IEEE 802.11s draft:

· PU – Proxy Update

· PU – Peer U-APSD
PU buffer STA, PU sleep STA: These terms originate from IEEE 802.11z D4.0.
The proposal is to use the abbreviation PXU for Proxy Update.

Anyway, the right spelling of PU is actually Pooh.
Proxied confusion

Proxy mesh STA and Proxied entity might be confused when reading the specifications. Compouned nouns as used widely in German would help, but are not possible.

The term “external entity” has been proposed, but this term might be too broad. An external entity must not necessarily be an entitiy proxied by a proxy mesh STA.

The proposal is to replace “proxied entity/address” etc. with “represented entity/address” etc. in situations refering to proxy information, and to use the more appropriate choice of represented or external in the other cases.
Version of Draft Standard
This document is based on version D3.02 of the IEEE 802.11s draft standard for WLAN Mesh Networking.

Resolved comments

Extension of Proxy Update element

Counter: 879

Proxy Update abbreviation

Counter: 1090

Proxied confusion

Miscellaneous

Counter: 914
Change the following new acronyms of IEEE 802.11s D3.02 as shown for clause 4. 
Replace all accurences of PU meaning Proxy Update with PXU throughout the draft standard. This includes replacing PUC with PXUC.
· Abbreviations and acronyms

PXU
Proxy Update

PXUC
Proxy Update Confirm

Change the following rows (ignoring the header row and footer note) in Table 7-26 (Element IDs)—Element IDs of IEEE 802.11s D3.02 as shown:

· Information elements

	· Element IDs 

	Information element
	Element ID
	Total length of element in octets including the Type and Length octets
	Extensible

	Proxy Update (PXU) (see 7.3.2.104)
	· 
	17 to 257
	

	Proxy Update Confirmation (PXUC) (see 7.3.2.105)
	· 
	10
	


Change clause 7.3.2.104 PU element of IEEE 802.11s D3.02 as shown. Some paragraphs have been reordered, which is not marked as a change.
· PXU element

The Proxy Update (PXU) element is transmitted by a source mesh STA to a destination mesh STA to update its proxy information. This element is transmitted using group addresses or individual addresses. The format of the PXU element is shown in Figure s46 (Proxy Update Element).

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	· 

	Element ID
	Length
	PXU Se​quence Number
	PXU Origina​tor MAC Address
	Number of Proxy Informa​tion (N) 
	Proxy Informa​tion #1
	…
	Proxy Informa​tion #N

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

	· Proxy Update Element


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

The PXU Originator MAC Address field contains the MAC address of the mesh STA that originated this PXU 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.9.5.1 Proxy Information). The length of the Proxy Information field depends on the settings of the flags in the Flags subfield and can be 7, 11, 13 or 17 octets.
The format of the Proxy Information field is defined in Figure s46a.
	Flags
	Represen​ted MAC Address
	Proxy

MAC Address 
	Proxy Information Lifetime

	Octets: 1
	6
	0 or 6
	0 or 4

	· Figure s46a—Proxy Information field


The format of the Flags subfield is shown in Figure s47 (PU Flags field format).

	B0
	B1
	B2
	B3    B7

	Add/Delete
	Originator Proxy
	Proxy Information Lifetime
	Reserved

	Bits:1
	1
	1
	5

	· Flags subfield format


The Flags subfield is set as follows.

Bit 0: The Add/Delete flag indicates whether this proxy information is to be added (if set to 0) or to be deleted (if set to 1) to the proxy information of the recipient. 

Bit 1: The Originator Proxy flag indicates that the originator mesh STA of the PXU element is the proxy mesh STA 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 flag value is 0, the Proxy MAC Address subfield is present in this Proxy Information field.

Bit 2: The Proxy Information Lifetime flag indicates that the Proxy Information Lifetime subfield is present in this Proxy Information field when set to 1.
Bit 3 – 7: Reserved

The Represented MAC Address subfield is represented as a 48-bit MAC address and is the MAC address of the represented entity.
The Proxy MAC Address subfield is represented as a 48-bit MAC address and is set to the MAC address of proxy mesh STA. It is only present if the Originator Proxy flag of the Flags subfield is set to 0.
The Proxy Information Lifetime subfield is coded as an unsigned integer and is set to the time for which mesh STAs receiving this PXU consider this proxy information to be valid. The proxy information lifetime is measured in TUs. It is only present if the Proxy Information Lifetime flag of the Flags subfield is set to 1.
Change clause 7.3.2.105 PUC element of IEEE 802.11s D3.02 as shown.
· PXUC element

The Proxy Update Confirmation (PXUC) element is transmitted by a mesh STA in response to a PXU. This element is transmitted using individual addresses. The format of PXUC element is shown in Figure s48 (Proxy Update Confirmation element).

	Element ID
	Length
	Flags
	PXU Sequence Number
	Destination Mesh STA Address

	Octets: 1
	1
	1
	1
	6

	· Proxy Update Confirmation element


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

The length is set to 8.

The Flags field is reserved for future use.

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 Destination Mesh STA 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.

Change clause 11C.9.5 Proxy protocol of IEEE 802.11s D3.02 as shown.

Remove second paragraph of clause 11C.9.4 (D3.02, page 144, lines 1-3) (CID 914)
· Proxy protocol

· Proxy information

Forwarding information of mesh STAs only contains addresses that belong to the MBSS. Mesh STAs forward frames to MAC addresses that are outside the MBSS by treating such addresses as represented addresses. The mesh STAs that are the destinations of the frames destined to represented addresses are called proxy mesh STAs, and their addresses are called proxy addresses.

Proxy information consists of at least the represented MAC address, the corresponding MAC address of the proxy mesh STA and the corresponding proxy information lifetime.

Proxy information is updated in the following circumstances:

A mesh STA receives and processes a Proxy Update (see 11C.9.5.3 (Proxy Update (PU)

· )
 Proxy Update (PXU))

· A mesh STA receives and processes an information element of the active path selection protocol containing proxy information. In HWMP, these are PREQ elements (see 11C.11.6.3.2 (Effect of receipt)) and PREP elements (see 11C.11.7.3.2 (Effect of receipt)). 

Mesh STA implementations on STAs that are associated with a collocated AP or are behind a collocated portal may also maintain proxy information on devices represented by themselves. The methods for determining this proxy information is beyond the scope of this standard.
Portals can learn the addresses of the mesh STAs and of devices attached to these mesh STAs through the receipt of path selection messages and messages carrying proxy information (see Fehler! Verweisquelle konnte nicht gefunden werden.).

· Proxy usage

External entities are entities whose MAC addresses cannot be discovered and reached using mesh services, i.e., they are not part of an MBSS. Examples of such entities are

· STAs that are associated with an AP that is collocated with a mesh STA

· STAs that are behind a portal that is collocated with a mesh STA

Mesh STAs, including mesh APs and mesh portals, can learn the addresses of proxy mesh STAs and of devices represented by these mesh STAs through the receipt of proxy update messages and path selection messages carrying proxy information.

· Proxy Update (PXU)

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

· Function

A PXU element is generated by a mesh STA to inform a destination mesh STA of its proxied addresses. 

· Conditions for generating and sending a PXU

A proxy mesh STA may transmit a PXU when it adds or deletes a local represented entity to its proxy information. A portal mesh STA may also transmit a PXU at periodic intervals.

The PXU element is transmitted in an individually addressed frame. This request may be repeated until the mesh STA receives a PXUC element. 

See 11C.9.5.4 (Proxy Update Confirmation (PUC)

)
.

The content of a PXU element shall be as shown in Table s39 (Content of a PU element).

	· Content of a PXU element

	Field
	Value/description

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

	Length
	8 + length of N Proxy Information fields

	Flags
	Bit 0: 0: add proxy information; 1: delete proxy information

1 – 7: Reserved

	PXU Sequence number
	Sequence number of the PXU

	PXU Originator MAC Address
	MAC address of the proxy mesh STA that originated the PXU

	Number of Proxy Information (N)
	Number of proxy information reported to the destination mesh STA (N>=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 set to 1, bit 2 shall be set to 0.
Bits 3 – 7: Reserved 

	
	Proxied MAC Address
	MAC address of the proxied entity to which the proxy mesh STA is providing mesh services

	
	Proxy MAC Address
	MAC address of the proxy mesh STA. This field is only present if bit 1 of the Flags field is set to 0.

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


· Effect of receipt of PXU

The destination mesh STA shall update its proxy information with the list of proxy information reported in the PXU. 
The MAC address of the proxy mesh STA is taken from the Proxy MAC address subfield when bit 1 in the Flags subfield is set to 0, and from the PXU Originator MAC Address field when bit 1 in the Flags subfield is set to 1.

The MAC address of the represented entity is taken from the Represented MAC Address subfield of the corresponding Proxy Information field.
If the Proxy Information Lifetime subfield is present (bit 2 of the Flags subfield is set to 1), its value shall be used for the proxy information lifetime. 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. If the represented device of the Proxy Information field is already contained in the proxy information of the destination mesh STA and has the same proxy mesh STA, the proxy lifetime is set to the larger one of the proxy lifetime of the PXU and the stored proxy information.
· Proxy Update Confirmation (PXUC)

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

· Function

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

· Conditions for generating and sending a PXUC

A PXUC is individually addressed from the destination mesh STA of the corresponding PXU to the mesh STA that sent the PXU. 

The content of a PXUC element shall be as shown in Table s40 (Content of a PUC element).

	· Content of a PXUC element

	Field
	Value/description

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

	Length
	8

	Flags
	Bit 0- 7: Reserved

	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 PUC

On receiving a PXUC element in a PXUC frame, the mesh STA shall no longer send any PXUs with the same PXU sequence number.
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Abstract


The document provides a revision of the Proxy Update element. It extends the Proxy Update element for arbitrary proxy information.





An abbreviation conflict for PU is solved by proposing PXU for Proxy Update.
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