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Abstract

We provide normative changes to 802.11s/D5.0 to resolve inconsistencies that relate to the terms “mesh gate” and “proxy mesh gate.”
Instruction to the editor: Apply the following sets of changes strictly in the order shown.

1st set of changes: Modify 802.11s/D5.0 as follows:
3.s2 destination mesh STA: A mesh STA that is the final destination of an MSDU or a proxy mesh gate
that receives an MSDU from the MBSS and forwards the MSDU to a STA outside of the MBSS.

3.s25 proxy mesh gate: A mesh gate acting as an intermediary for 802 STAs outside the mesh basic service set (MBSS).
3.s27 source mesh STA: A mesh STA from which an MSDU enters the MBSS. A source mesh STA may be a mesh STA that is the source of an MSDU or a proxy mesh gate that receives an MSDU from a STA out- side of the MBSS and forwards the MSDU on a mesh path. 
5.2.13.5.10 Interworking with external networks

A mesh BSS may interface one or more mesh gates that connect to one or more Distribution Systems. Using the Gate Announcement element a mesh gate announces that it can reach one or more Distribution Systems and/or one or more other mesh BSSs. Gate Announcements allow mesh STAs to select the appropriate mesh gate and build a path towards it. In case multiple mesh gates are connected to the mesh BSS, proper configuration is necessary. The mechanisms and frames utilized to manage the configuration are defined for the mesh BSS. The details of the mesh BSS interworking are described in 11C.8 (Interworking).
7.1.3.6.3 Mesh Control field

[…]

NOTE— This is useful, for example, when the end stations of IEEE 802 communication are non-mesh, external STAs


that communicate over a mesh BSS via proxy mesh gates.

7.3.2.108 GANN element

[…]
The Mesh Gate Address is represented as a 48-bit MAC address and is set to the MAC address of the mesh gate.
7.3.2.110 PREQ element

[…]

Bit 6: Address Extension (AE) (1= external address present, 0 = otherwise). An AE bit equal to 1 indicates that the field Originator External Address is present, and that the originator mesh gate is a proxy for this external address.
7.3.2.111 PREP element
[…]

Bit 6: Address Extension (AE) (1=external address present, 0=otherwise). An AE bit equal to 1 indicates that the field Target External Address is present, and that the Target is a proxy mesh gate for this external address.
[…]
The Target Mesh STA Address is the MAC address of the target mesh STA or target proxy mesh gate and is represented as a 48-bit MAC address.

[…]

The Target HWMP Sequence Number field is coded as an unsigned integer and is set to the HWMP sequence number of the target mesh STA (if the AE flag is set to 0) or target proxy mesh gate (if the AE flag is set to 1)
7.3.2.113 PXU element

The Proxy Update (PXU) element is transmitted by a source mesh gate to a destination mesh STA to update the destination mesh STA‘s proxy information. The format of the PXU element is shown in Figure s43 (Proxy Update Element).
[…]

The PXU Sequence Number field is coded as an unsigned integer and is set to the sequence number of the PXU. The source mesh gate sets the PXU Sequence Number field in the PXU element to a value from a sin- gle 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.

[…]
Bit 1: The Originator Proxy flag 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 flag value is 0, the Proxy MAC Address subfield is present in this Proxy Information field.

[…]

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 MAC Address subfield is represented as a 48-bit MAC address and is set to the MAC address of proxy mesh gate. It is only present if the Originator Proxy flag of the Flags subfield is 0.

· MBSS Proxy Update

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

· MLME-MBSSProxyUpdate.request

· Function

This primitive requests that a Proxy Update frame be sent to the specified peer 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.


As defined in 7.3.2.113 (PXU element

	)

	A set of proxy update information generated by the mesh gate.

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


11C.7.5.1 Overview

[…]

In individually addressed Mesh Data and Multihop Action frames, Address 1 and Address 2 correspond to the mesh STA receiver address (RA) and the mesh STA transmitter address (TA) for a particular mesh link. Address 3 and Address 4 correspond to the destination and source end stations of a mesh path. The Address Extension Mode indicates the presence of optional address extension fields including Address 5 and Address 6 in the Mesh Control field that correspond to the end-to-end destination address (DA) and source address (SA) of external STAs that communicate over the mesh BSS via proxy mesh gates.

NOTE— Individually addressed Mesh Data frames only use MSTA addresses fields Address 1, Address 2, Address 3 and Address 4. This allows intermediate mesh STAs to forward Mesh Data frames without necessarily having any knowledge of the source and destination addresses, which may be external addresses. Thus, proxy information only needs to be maintained by a mesh gate or by a mesh station that collocates with one or more APs.
[…]
In group addressed Mesh Data frames, Address 1 and Address 2 correspond to the group address and the mesh STA transmitter address (TA). Address 3 corresponds to the mesh source of the group addressed Mesh Data frame. The Address Extension Mode indicates the presence of an optional address extension field Address 4 in the Mesh Control field that corresponds to the source address (SA) of external STAs that communicate over the mesh BSS via proxy mesh gates.
· At intermediate and destination mesh STAs

[…]

· If the current mesh STA is a proxy mesh gate for external STAs, the mesh gate shall first check whether or not the end-to-end destination address (Address 5) is one of the external addresses in its proxy information (see 11C.8.4.1 (Proxy information)). If Address 5 is equal to one of the external addresses, the mesh gate shall forward the MSDU to the final destination (see 11C.8.3.2 (Handling of MSDUs sent by a mesh STA in the MBSS) case b).

Note that during the forwarding process at intermediate mesh STAs, the content of the MSDU is not changed.
11C.7.5.3.1 At source mesh STAs

[…]

If the MSDU is forwarded by a proxy mesh gate and the destination address is unknown to the proxy mesh gate (see 11C.8.3.3 (Handling of MSDUs that enter the MBSS), the source mesh STA shall set the Address Extension Mode to 01 and Address 4 to the address of the external STA.

· Frame forwarding to non-MBSS STAs

To send or forward a frame, a mesh STA first follows the data forwarding procedures defined in 11C.7.5 (Frame addressing and data forwarding in an MBSS). If the mesh STA is not able to determine an intra-MBSS path to the destination MAC address of the proxy mesh gate for an external destination MAC address, the mesh STA shall assume that the destination is outside the MBSS and shall forward the frame to one or more mesh gates (see 11C.8.3.2 (Handling of MSDUs sent by a mesh STA in the MBSS)). If there is no mesh gate available, the mesh STA shall silently discard the frame.

11C.8.2.3 Conditions for generating and sending a GANN

[…]

Case A: Original transmission
All of the following applies:

 —
The mesh STA is a mesh gate

 —
dot11MeshGateAnnouncementProtocol is true

 —
At every dot11MeshGateAnnouncementInterval
· Data forwarding behavior of a proxy mesh gate

· General

Forwarding of MSDUs from the non-IEEE 802.11 network into the MBSS by a proxy mesh gate follows the procedures given in 11C.7.5 (Frame addressing and data forwarding in an MBSS).

Forwarding of MSDUs from the MBSS into the non-IEEE 802.11 network by a proxy mesh gate follows the procedures that apply for the specific non-IEEE 802.11 network.

A proxy mesh gate can learn the addresses of the other proxy mesh gates in the MBSS and of external addresses proxied by them through the receipt of path selection messages and messages carrying proxy information (for example, see 7.3.2.113 (PXU element)).
· Handling of MSDUs sent by a mesh STA in the MBSS

An MSDU sent to the proxy mesh gate by a mesh STA in the MBSS has one of the following possible destinations:

The proxy mesh gate: The procedures for frame addressing and data forwarding at destination mesh STAs in an MBSS apply (11C.7.5.2.2 (At intermediate and destination mesh STAs

· )
). The MSDU is given to the next higher layer.

· An external address proxied by the proxy mesh gate: The proxy mesh STA forwards the MSDU to the external address outside the MBSS.

A mesh STA address that the proxy mesh gate knows to be reachable within the MBSS: The procedures for frame addressing and data forwarding at intermediate mesh STAs in an MBSS apply (11C.7.5.2.2 (At intermediate and destination mesh STAs

· )
).

An external address that the proxy mesh gate knows to be reachable through the MBSS: The procedures for frame addressing and data forwarding at intermediate mesh STAs in an MBSS apply (11C.7.5.2.2 (At intermediate and destination mesh STAs

· )
). The MSDU is forwarded to the proxy mesh STA that proxies the external address through the MBSS.

A group address: The mesh gate forwards the MSDU into the MBSS according to the procedures for frame addressing and data forwarding of group addressed frames at intermediate and destination mesh STAs in an MBSS (11C.7.5.3.2 (At intermediate and destination mesh STAs

· )
). Furthermore, the mesh gate forwards the MSDU to the external network using a group addressed frame.

· An address unknown to the proxy mesh gate: The mesh STA gate forwards the MSDU to the external network (see 11C.7.6 (Frame forwarding to non-MBSS STAs)).

· Handling of MSDUs that enter the MBSS

An MSDU received by a proxy mesh gate in a MA_UNITDATA.request at the MAC service has one of the following possible destinations:

A mesh STA address that the mesh gate knows to be inside the MBSS: The mesh gate forwards the MSDU to the destination mesh STA. The procedures for frame addressing and data forwarding at source mesh STAs in an MBSS apply (11C.7.5.2.1 (At source mesh STAs

· )
).

An external address that the mesh gate knows to be reachable through the MBSS: The mesh gate forwards the MSDU to the proxy mesh gate that proxies the external destination address. The procedures for frame addressing and data forwarding at source mesh STAs in an MBSS apply (11C.7.5.2.1 (At source mesh STAs

· )
).

A group address: The mesh gate forwards the MSDU into the MBSS according to the procedures for frame addressing and data forwarding of group addressed frames at source mesh STAs in an MBSS (11C.7.5.3.1 (At source mesh STAs

· )
).

An address that is unknown to the mesh gate: The mesh gate forwards the MSDU into the MBSS as a group addressed frame according to the procedures for frame addressing and data forwarding of group addressed frames at source mesh STAs in an MBSS (11C.7.5.3.1 (At source mesh STAs

· )
).

· Proxy information

Forwarding information of mesh STAs only contains addresses that belong to the MBSS. Mesh STAs forward MSDUs to MAC addresses that are outside the MBSS by treating such addresses as external addresses. These addresses are called external addresses. The mesh STAs that are the destination mesh STAs of the messages destined to external addresses are called proxy mesh gates, and their addresses are called proxy addresses.

Proxy information consists of at least the external MAC address, the corresponding MAC address of the proxy mesh gate 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.8.4.3 (Proxy Update (PXU)

· )
 

· A mesh STA receives and processes an element of the active path selection protocol containing proxy information. In HWMP, these are PREQ elements (see 11C.10.9.4.3 (Effect of receipt)) and PREP elements (see 11C.10.10.4.3 (Effect of receipt)). 

Mesh gates will learn the addresses of the mesh STAs and of devices proxied by them through the receipt of path selection messages and messages carrying proxy information.

Mesh STAs collocated with an AP with associated STAs or mesh gates may also proactively maintain proxy information on external devices to be their proxies. The methods for determining this proxy information is beyond the scope of this standard. See 11C.8.5 (Mesh STA collocation) for collocated mesh STA rules.

· Proxy usage

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

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

· STAs that are behind a mesh gate 
Mesh STAs, including mesh STAs collocated with an AP or mesh gates, can learn the addresses of proxy mesh gates and of devices proxied by these mesh gates through the receipt of proxy update messages and path selection messages carrying proxy information.

· Conditions for generating and sending a PXU

[…]

	· 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

	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>=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 2 shall be set to 0.

Bits 3 – 7: Reserved 

	
	External MAC Address
	MAC address of the STAs 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.


· Terminology

[...]
· path target:

· The path target is the entity to which the path originator attempts to establish a path. 

NOTE—When an originator mesh STA initially attempts to establish a path to a target, it does not know whether the target is a mesh STA in the mesh BSS or not. Only when the Originator receives a PREP does it learn if the target is a mesh STA in the mesh BSS or not. If the target is in the mesh BSS, it is referred to as a target mesh STA. If the target is outside the mesh BSS, the term target proxy mesh gate will refer to the mesh gate proxying for the target.

· Function

The Path Reply (PREP) element is transmitted in individually addressed frames and is described in 7.3.2.111 (PREP element). The purpose of the PREP is: 

· to establish the forward path to a target mesh STA or target proxy mesh gate and

· to confirm the reverse path to the originator.

11C.10.10.3 Conditions for generating and sending a PREP
[…]
	· Contents of a PREP element in Case A 

	Field
	Value

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

	Length
	As required

	Flags
	Bit 0 – 5: Reserved

Bit 6: Address Extension (AE) (1 = external address present, 0 = otherwise)

Bit 7: Reserved

	Hop Count
	0

	Element Time to Live
	Maximum number of hops allowed for this element

	Target Mesh STA Address
	MAC address of the target mesh STA or target proxy mesh gate

	Target HWMP Sequence Number
	HWMP sequence number of the target mesh STA or target proxy mesh gate after it has been updated according to 11C.10.8.3 (HWMP Sequence Numbering)

	Target External Address
	External target address on behalf of which the PREP is sent. Present only if Bit 6 (AE) in Flags = 1.

	Lifetime
	As per the PREQ that triggered the transmission of this PREP

	Metric
	Initial value of active path selection metric

	Originator Mesh STA Address
	MAC address of the originator mesh STA

	Originator HWMP Sequence Number
	HWMP sequence number of the originator mesh STA


11C.10.11.3 Conditions for generating and sending a PERR
[…]
Case C: Original transmission (proxy information is unusable)

The mesh STA has not sent a PERR element less than dot11MeshHWMPperrMinInterval TUs ago and the following applies:

· The mesh STA is a proxy mesh gate and determines that an active proxy information where the mesh STA is the proxy mesh gate is no longer usable.

The contents of a PERR element in Case C shall be as shown in Table s61 (Contents of a PERR element in Case C). 

	· Contents of a PERR element in Case C 

	Field
	Value

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

	Length
	2 + N * 19

	Element Time to Live
	The maximum number of hops the element can be propagated before being discarded.

	Number of Destinations
	Number of announced unreachable external destinations in the PERR.

	Flags #1
	Bit 0: Reserved

Bit 1(RC): 0

Bit 2-5: Reserved

Bit 6 (AE): 1

Bit 7: Reserved

	Destination Address #1
	MAC address of proxy mesh gate #1 with unusable active proxy information.

	HWMP Sequence Number #1
	Last used HWMP sequence number for Destination Address #1.

	Destination External Address #1
	External MAC address of the active proxy information that is not longer usable and for which the mesh STA is the proxy mesh gate.

	Reason Code #1
	Reserved

	...
	...


11C.10.11.4.3 Effect of receipt

[…]

· If the AE flag for a destination is 1, the receiving mesh STA shall consider the Destination External Address unreachable and shall invalidate the proxy information associated with this unreachable external destination (proxy mesh gate is the Destination Address of the PERR, external MAC address is the Destination External Address of the PERR).

2nd set of changes: Replace all occurrences of the term

“mesh STA collocated with the mesh gate”
and all occurrences of the term

“mesh STA collocated with a mesh gate”

by the term

“mesh gate”.
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