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Background

802.11ah recently was allocated a majority of the remaining Element ID space.  That prompted a debate in the September meeting of IEEE 802.11.   The outcome of that debate was a concensus to provide an escape mechanism.

At the time of writing, there is a request from 802.11ai for a majority of the remaining Element IDs.   This has been held by the 802.11 ANA while the issue of extending the Element ID space,  and any rules surrounding use of the existing resource have been clarified.
Requirements

The following are requirements of an extension system:

1. Extends the Element ID numbering space

2. Is parsable by legacy devices

3. A “nice to have”:  can extend the length of an element beyond 255 octets?

The third requirement is not a requirement to solve the Element ID namespace exhaustion issue, but is a “nice to have” if we can achieve this without undue complexity.

Option 1 – 255 additional codes

The existing structure is:

	
	Element ID
	Length
	Information

	Octets:
	1
	1
	0-255


The proposed structure for extending the Element ID space by a further 256-n codes.   “n” is arguably 1 (because we gain 256 extended codes by losing code 254), but might be 2 if one of the new Element ID codes is reserved as an extension.

	
	Element ID

= 254
	Length
	Element ID Extension
	Information

	Octets:
	1
	1
	1
	0-255


Option 1b – 255 additional codes

We can repeat the Option 1 trick for as many of the currently unused codes as we like.

The proposed structure for extending the Element ID space by a further 256-n codes.   “n” is arguably 1 (because we gain 256 extended codes by losing code 254), but might be 2 if one of the new Element ID codes is reserved as an extension.

	
	Element ID

= 253
	Length
	Element ID Extension
	Information

	Octets:
	1
	1
	1
	0-255


Option 2 – 2**16 additional codes

The following proposed structure extends the Element ID space by 2**16-n codes.
	
	Element ID

= 255
	Length
	Long Element ID Extension
	Information

	Octets:
	1
	1
	2
	0-253


Option 3 – increased length,  existing action frames

With option 3, we don’t attempt to maintain compatibility with existing legacy devices.  It is present on the understanding that it can only be used in frames received by devices that understand the format.  It is merely sufficient for new devices to parse the format.

I propose that we allow both 1 octet and 2 octet length fields and 1 and 2 octet Element ID extension fields, and stealing one bit from each field to indicate the length of the field.   

	
	Element ID

= 253
	LongLength
	Length
	LongElementID
	Element ID Extension
	Information

	Length:
	1 octet
	1bit
	7 or 15 bits
	1 bit
	7 or 15 bits
	0-254


If we seriously consider this option, the following design options should be considered:
· Using 4 element ID codes rather than stealing two bits

· Using a single bit or 2 Element IDs to indicate either both short or both long Length and Element ID Extension fields

Option 4 – increased length, new action frames

The challenge of using Option 3 is that it can only be present in frames addressed to STAs that understand it.  That means the following:
· The sending needs to know the capabilities of the receiver

· Broadcast/multicast needs special care.

Neither of these are insuperable.

Broadcast/Multicast can be supported using new element formats in a mixed BSS in a variety of ways.   One such way is to define a new Management frame subtype (“Extended Action frame”) to hold them.  

Whether it would be necessary to define an “Extended Action No Ack frame” is TBD,  as it would exhaust the Management frame namespace.

Other decisions to make

Do we restrict the allocation of existing Element IDs?
· First come / first served
· Use for basic rate frames only?

If we support option 2, do we restrict the allocation of 1 octet Element IDs vs 2 octet Element IDs?
There is some performance benefit from using a 1 octet Element ID vs a 2 octet Element ID,  provided we make the simplying assumption that any STA understanding the format of 1 octet extended Element IDs also understands the format of 2 octet extended Element IDs.

Are we creating new element ID spaces, or extending the existing space?
(My thinking changed since R0).

I propose we consider each extended Element ID space as distinct.

So options 1, 1a, and 2 might appear thus.

	Element ID
	Element ID Extension
	Name of element

	253
	0
	First Option 1a element

	253
	..
	

	253
	255
	Last Option 1a element

	254
	0
	First option 1 element

	254
	..
	

	254
	255
	Last option 1a element

	255
	0
	First Option 2 element

	255
	..
	

	255
	65534
	Highest usable element ID for option 2

	255
	65535
	Extension reserved for ANA if > 2**16 element ids required


Straw Polls
Do you support a one or more single-octet extension namespaces using the structure of Option 1?

· Yes

· No

· Abstain

How many Option 1 single-octet extension namespaces should we reserve codes for (vote for as many as you like)

· 1

· 2

· More

· none

Do you support a double octet extension using the structure of Option 2?

· Yes

· No

· Abstain

Motion

(Assuming a single 1-octet extension)
Make the following changes to REVmc D3.0:

· Information elements

· General

Elements are defined to have a common general format consisting of a 1 octet Element ID field, a 1 octet Length field, an optional 1 octet Element ID Extension field, and a variable-length element-specific Information field. Each element is idenfied by the contents of the Element ID and, when present, Element ID Extension fields as defined in this standard. The Length field specifies the number of octets in the Information field. See Figure 8-85 (Element format).  The presence of the Element ID Extension field is determined by the Element ID field.
	
	Element ID
	Length
	Element ID Extension
	Information

	Octets:
	1
	1
	1
	variable

	· 
	· Element format


The set of valid elements is defined in Table 8-55 (Element IDs (11aa)).

	· 
	· Element IDs (11aa)

	Element
	Element ID
	Element ID Extension
	Length of indicated element (in octets)
	Extensible

	SSID (see 8.4.2.2 (SSID element))
	0
	N/A
	2 to 34
	

	…
	
	N/A
	
	

	Reserved
	222–253
	N/A
	
	

	Element ID Extension indicator
	254
	
	
	

	Reserved
	255
	N/A
	
	


The frame body components specified for many management subtypes result in elements ordered by ascending values of the Element ID field and Element ID Extension field (when present), with the exception of the MIC Management element (8.4.2.57 (Management MIC element)). If present, the MIC Management element appears at the end of the robust management frame body. See 9.24.6 (Element parsing) on the parsing of elements.

A “Yes” in the Extensible column of an element listed in Table 8-55 (Element IDs (11aa)) indicates that the Length of the element might be extended in future revisions or amendments of this standard. See 9.24.8 (Extensible element parsing). When the Extensible column of an element is set to “Subelements,” then the element might be extended in future revisions or amendments of this standard by defining additional subelements. See 9.24.9 (Extensible subelement parsing). 

Abstract





This document contains various proposals about extending the Element ID space.


It is intended to be a discussion document to promote debate in TGmc about solutions to the Element ID space exhaustion problem.





R1: Re-written and simplified.











�Too difficult,  I’m not proposing to try and provide this.
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