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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
	0-253


The proposed structure for extending the Element ID space by a further 256-n codes.   “n” is arguably 1, but might be 2 if some of the Element ID codes are reserved as an extension.

	
	Element ID

= 254
	Length
	Element ID Extension
	Information

	Octets:
	1
	1
	1
	0-252


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
	0-251


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
	0-252


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.  

Other decisions to make

Do we restrict the allocation of existing Element IDs?
There are these advantages to using existing element IDs:

· Legacy frames can parse frames containing legacy Element IDs (as well as Element IDs from Options 1 and 2).
· The length is the shortest

The first bullet is only of any concern if we chose to support Option 3, but not Options 1 or 2.

The second bullet is clearly so.  The length delta is 1 octet (Option 1), 2 octets (Option 2) and 1-3 octets (Option 3).
If we choose only Option 3, we should limit the use of elements according to the following criteria:

· Legacy Element IDs shall be used for elements that may occur in group-addressed frames 

· Legacy Element IDs may be used for elements in individually-addressed frames sent at basic rates
· Legacy Element IDs shall not be used except as described above

In order to enforce these criteria, any request to the ANA for an Element ID would need to include the following information:

1. Is it used in a group-addressed frame?

2. Is it sent at a basic rate?

If we do not choose only Option 3,  then only the performance argument has any weight.

Do we restrict the allocation of 1 octet Element IDs vs 2 octet Element IDs?
There is some benefit from using a 1 octet Element ID vs a 1 octet element,  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?
Are Element IDs a single space, or do the three encoding formats for Element ID described above create three distinct spaces?   Is it permissible to encode an existing Element ID using one of the new formats?

In my mind, the simplest design decisions are the best.  I propose the following“Simple Element ID” rules:
· Element IDs from the first 256 – n codes always use the existing “legacy” format.

· Element ID from 256 to 512 - n  use a 1 octet extension
· Element IDs from 512 to 2**(16 - m)  – n use a 2 octet extension

If we choose Option 3, there should be no coupling between element ID length and length length under option 3.   If this is not so,  we can save a bit of encoding.
Straw Polls
Which of the following options do you support?  (vote for as many as you like)

· Option 1

· Option 2

· Option 3

· Option 4

Do you prefer:

· Both Options 1 and 2

· Only one of Option 1 and Option 2

Do you agree with the “Simple Element ID” rules:
· Yes

· No
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.
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