Jan. 2018

doc.: IEEE 802.11-18/0099r0

IEEE P802.11
Wireless LANs

	LB230 CR on Fragmentation-Part 1

	Date:  2018-01-10

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Ming Gan
	Huawei
	F1-17, Huawei Industrial Base, Bantian, Longgang District, Shenzhen, China
	+86 15889743667
	ming.gan@huawei.com

	David Xun Yang
	Huawei
	
	
	david.yangxun@huawei.com



Interpretation of a Motion to Adopt

A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGax Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGax Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGax Editor: Editing instructions preceded by “TGax Editor” are instructions to the TGax editor to modify existing material in the TGax draft.  As a result of adopting the changes, the TGax editor will execute the instructions rather than copy them to the TGax Draft.
	CID
	Clause
	Page No.
	Comment
	Proposed Change
	Resolution

	12463
	27.3
	229.28
	The negotiated fragment level and the fragment level annoucned by the capabilities have different meaning.
	The text should be clear on it.
	Revised-

Agree with comment in principle. Proposed resolution to harmonize them.

TGax editor please make the changes as shown in 11-18/0099 r0

	11078
	27.3.1
	229.33
	"An HE STA shall follow the fragmentation procedures defined in 10.2.7 Fragmentation/defragmentation overview), 10.5 (Fragmentation), and 10.6 (Defragmentation). AnHE STA may also support the dynamic fragmentation procedure defined in this subclause), which relaxes some of the rules defined in 10.2.7"

These sentences are contradictory:  "you shall do x,  and you may do y (which relaxes x)".
	Modify the first statement to day "shall follow 10.2.7 ...,  except when performing dynamic fragmentation"
	Accepted-

	12012
	27.3
	229.28
	There are no rules defined for dynamic fragmentation level change or for not allowing the level change after the association in the spec.
	Please add rules for chaning dynamic fragmenation level change.
	Rejected-

Dynamic fragmentation level change can be done through Block ack agreement negotiation, but shall maintain it during each block ack section for simplifying implementation

	13160
	27.3.1
	229.36
	change "at a time" to "within the same PSDU. Apply the change to all three rows.
	As in comment.
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change. 

This paragraph is harmonized based on the CID 12463

TGax editor please make the changes as shown in 11-18/0099 r0

	11079
	27.3.1
	229.41
	"These fragments are not allowed to be included in a A-MPDU under HT-immediate block ack agreements" -- it is not clear whether this is intended to be normative or not.
	Replace with "These fragments are not included in a A-MPDU under HT-immediate block ack agreements"
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change

TGax editor please make the changes as shown in 11-18/0099 r0

	12007
	27.3.1
	229.47
	In 27.3.2.2 and 27.3.2.3, level 1 and level 2 dynamic fragmentation also allow to operate without BA agreement. This general discription does not state the whole story and may cause ambiguity when implementing level 1/2 dynamic fragmentation.
	Either delete the general description here or make it complete.
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change. 

This paragraph is harmonized based on the CID 12463

TGax editor please make the changes as shown in 11-18/0099 r0

	11800
	27.3.1
	229.50
	"Level 2: allows transmission or reception of multiple fragments at a time, up to one per MSDU or AMSDU," Hmm... "Multiple fragments...up to one per..."  How can 'up to one' be "mulitiple"?  Surely "up to one" means zero or one so I just don't get this.  If we send zero, who cares, and if we send one, it can't be" multiple".  Think we need some clarification here
	Rephrase to make it clear. Is it "Level 2: allows transmission or reception of one fragment per MSDU or AMSDU,"?
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change and make it clear.
This paragraph is harmonized based on the CID 12463

TGax editor please make the changes as shown in 11-18/0099 r0

	11080
	
	229.59
	"fragment is not required to be the " -- is is unclear whether this is intended to be normative because of the "required" verb
	"fragment is not necessarily the "
	Accepted-

	11803
	27.3.1
	230.01
	"In addition, these procedures allow the inclusion..."  In addition to what, everything above.  No need
	Delete "In addition" from cited text.
	Accepted-

	12819
	27.3.1
	230.01
	" a S-MPDU, A-MPDU
or multi-TID A-MPDUs" -- an S-MPDU is in an A-MPDU and a multi-TID A-MPDU is an A-MPDU
	Change the cited text to "an A-MPDU containing one or more MPDUs sent"
	Revised-

Agree with comment in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13242
	27.3.1
	230.01
	A fragment is an MPDU (see definition). An S-MPDU is an MPDU (see definition). So a fragment cant be sent in an S-MPDU (it could be sent as an S-MPDU). S-MPDU is not inclusive of all EOF=1 usage in the 11ax amendment. A multi-TID A-MPDU is an A-MPDU (see definition). Also, non-dynamic fragments could (previously) be sent under a block ack agreement (in a non-A-MPDU). What is new is sending them in an A-MPDU.
	Change to "In addition, these procedures allow dynamic fragments to be sent in an A-MPDU."
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	11804
	27.3.2
	230.07
	Dynamic Fragmentation - general comment here that asks if this dynamic fragmentation has been shown to add to the High Efficiency concept that this standard is supposed to striving for.  Fragmenting aggregated packets seems a poor thing to do when we are striving for high throughput with small overhead.  Fragmentation has classically been used to break up large packets into shorter ones because we have interference.  One point of HE is to overcome the interference so what scenario or use case does this dynamic fragmentation address?  Nowhere do I read a justification for it or an explanation as to how it improves throughput efficiency.  I still struggle to as to why aggregated frames should be fragmented which is a sort of admission that the aggregation level in the first place was wrong.  First aggregated something, now fragment it - seems weird to me.
	I don't get it.  I would like to see some sort of explanation as to why this is worthwhile and what it solves.  Consider deleting the feature.
	Rejected-

The benefit is provded in the first paragraph of subsection 27.3.1.

The benefit is to provide
further flexibility in aggregating data to fit in a constrained payload duration (see 27.5 (MU operation)).

	12467
	27.3.2.1
	230.09
	The behavior of "Maximum Number of Fragment" is not defined for TX.
	Add the normative behavior
	Agree with comment in principle. Proposed resolution to add it.

TGax editor please make the changes as shown in 11-18/0099 r0

	13163
	27.3.2.1
	230.11
	Add a statement as the first paragraph since the negotiations and supports are specified later on. "An originator STA may transmit fragments to a recipient STA using a dynamic fragmentation level that is supported or negotiated with the recipient STA."
	As in comment.
	Rejected-

The last paragraph of subsection 27.3.2.1 expresses the same meaning.

	13243
	27.3.2.1
	230.12
	MPDUs don't contain fragments. A fragment is an MPDU. See defintion ("A fragment is an MPDU, the Frame Body field of which carries all or a portion of an MSDU or MMPDU.")
	Change to "An originator STA shall solicit an immediate reponse for each dynamic fragment, except..."
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	12464
	27.3.2.1
	230.16
	Level 3 is also based on order of every 4 continuous fragments starting from 0.
	Change the text per the comment.
	Accpeted-

	13101
	
	230.19
	An HE STA may transmit dynamic fragments of an A-MSDU provided the A-MSDU Fragmentation Support subfield of the HE Capabilities element transmitted by the recipient is 1.
	An HE STA may transmit dynamic fragments of an A-MSDU provided the A-MSDU Fragmentation Support subfield of the HE Capabilities element transmitted by the recipient is greater than 0 (or 1, 2 or 3).
	Rejected-

This is for A-MSDU, an independent capability

	11082
	27.3.2.1
	230.24
	"have explicitly failed" -- this is surprising until the list below is encountered.
	Add "(see below for definition of this term)",  or move the definition of explicit failure above its reference.
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13890
	27.3.2.1
	230.26
	"An originator STA may retransmit a failed fragment when one or more of the previously transmitted fragments of that MSDU, A-MSDU, or MMPDU have explicitly failed at the receiving STA."
What is a behavior when a frame have implicitly (not explicitly) failed at the receiving STA?
In such case, an originator STA can retransmit a failed fragment, isn't it?
	Change as the following:
"An originator STA may retransmit a failed fragment when one or more of the previously transmitted fragments of that MSDU, A-MSDU, or MMPDU have failed at the receiving STA."
	Rejected-

There is rule for the case where a fragment is not explicitly failed, it is that ". The frame body length and contents of the retransmitted fragment shall be the same as the initially transmitted fragment and shall remain fixed for the lifetime of the MSDU, A-MSDU or MMPDU at that STA"

	13891
	27.3.2.1
	230.31
	"...except when the all the fragments preceding the initial transmitted fragment were successfully received and all the fragments following the initial transmitted fragment have either failed or have not been transmitted, in which case the frame body length and contents of the retransmitted fragment may be different from the initially transmitted fragment."
When a fragment is implicitly failed, if the frame body length and contents of the retransmitted fragment are changed, it can makes an ambiguity problem.
And, in a case of "have not been transmitted", since it is not a retransmission, remove this.
	Change as the following:
"...except when the all the fragments preceding the initial transmitted fragment were successfully received and all the fragments following the initial transmitted fragment have either explicitly failed, in which case the frame body length and contents of the retransmitted fragment may be different from the initially transmitted fragment."
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	11805
	27.3.2.1
	230.36
	"A fragment has explicitly failed at the receiving STA if the originator STA successfully receives an immediate response that contains..."  What does immediately mean?  Within SIFS? Within DIFS? Within aSIFS TimeOut?  Is it as simple as the next received packet, or is it that the negative of the following list is not received within aSIFSTimeOut?
	Replace text starting at cited text with  "A fragment has explicitly failed at the receiving STA if the originator STA does not successfully receives an immediate response that containscontaining one of the following:-- A valid first MPDU that is not an Ack frame, BlockAck frame or Multi-STA BlockAck frame,-- A Multi-STA BlockAck frame with a BA Information field corresponding to the TID of the transmitted fragments is not present -- A BlockAck or Multi-STA BlockAck frame with a BA Information field that corresponds to the TID of the transmitted fragments is present and the bit in the BlockAck Bitmap field corresponding to the transmitted fragments is not 0"
	Rejected-

Immdiate response means it comes within SIFS.

	12013
	27.3.2.1
	230.36
	Procedures to be followed if a fragment is not explicitly failed are not clear. For example, the originator STA does not receive ack for the fragment.
	Please add rules to follow if a fragment is not explicited failed.
	Rejected-

There is rule for the case where a fragment is not explicitly failed, it is that ". The frame body length and contents of the retransmitted fragment shall be the same as the initially transmitted fragment and shall remain fixed for the lifetime of the MSDU, A-MSDU or MMPDU at that STA"

	12465
	27.3.2.1
	230.38
	Even if the first bullet is true, you can't sany that the fragment is clearly failed.
	Change the text per the comment.
	Revised-

Agree with comment in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13244
	27.3.2.1
	230.39
	What is a valid first MPDU? We typically don't need a frame to be "valid" just to be received. If it's received it's valid. If it has an FCS error it is not received. What is the signficance of first? First MPDU in the A-MPDU? Identifying the first MPDU in an A-MPDU is problematic. It would essentially mean all MPDU delimiters prior to the MPDU are received correctly.
	"Valid" and "First" are not important. All that is important is that a frame that is an Ack or a BlockAck frame is received with certain other conditions met.
	Revised-

Agree with comment in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13245
	27.3.2.1
	230.39
	We now allow more than one EOF=1 subframe in an A-MPDU. Receiving an Ack frame is thus not a sufficient condition.
	In the multi-TID case, explicitly failed means receiving a block ack bitmap with 0 for that SN. Ack frame is not sufficient.
	Revised-

Agree with comment in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13246
	27.3.2.1
	230.39
	A Multi-STA BlockAck frame is a variant of a BlockAck frame
	Remove the redundant "Multi-STA BlockAck frame". BlockAck frame is the general name for all the variants (Compressed BlockAck, Multi-STA BlockAck, etc.). Ditto for statemtent at L43.
	Accepted-

	13247
	27.3.2.1
	230.39
	A Multi-STA BlockAck frame is a BlockAck frame. "BlockAck frame" is the generic name for any of the BlockAck frame variants (it does not specifically refer to the Compressed BockAck frame variant).
	Correct this and other uses of "Ack, BlockAck or Multi-STA BlockAck frame" to read "Ack or BlockAck frame".
	Revised-

Agree with comment in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	13248
	27.3.2.1
	230.48
	The conditions referred to by this statement are not clear. This is compunded by the ambiguous used of "MPDU or A-MPDU contating dynamic fragments". Are conditions on any MPDU or an MPDU containting dynamic framgents?
	Explicitly state the conditions or remove statement
	Revised-

Agree in principle. Proposed resolution accounts for the suggestes change.

TGax editor please make the changes as shown in 11-18/0099 r0

	11083
	27.3.2.2
	230.49
	"the conditions in the subclauses below" -- lazy & dangerous specification
	List the subclauses rather than "below".
	Revised-

Agree in principle. Proposed resolution provides the specific subclauses

TGax editor please make the changes as shown in 11-18/0099 r0

	13049
	9.4.2.139
	122.41
	How would one interpret an ADDBA Request with ABBDA Extension Element, and ADDBA Response with out ADDBA Extension Element ?
	The clause indicates what setting "HE Fragmentation Operation" field would mean in Request and Response frame. But it is not clear what if one of the frames (ADDBA Request/ADDBA Response) doesn't have the Extension Element ? -> please clarify ? Either allow or disallow or define an implicit behaviour based on HE-Caps.
	Revised –

Agree in principle. Add a case when ADDBA Request/Response is without ADDBA Extension Element

TGax editor please make the changes as shown in 11-18/0099 r0

	11678
	27.3
	231.18
	Normative text for when the ADDBA Extension element shows sporadically in this subclause. Please cover all use cases. Based on the spec we have it should be: STA follows what it indicates in the HE Capabilities element it transmits unless it overrides it by adding an ADDBA Extension element i that is the intention.
	As in comment.
	Revised –

Agree in principle. Add a case when ADDBA Request/Response is without ADDBA Extension Element

TGax editor please make the changes as shown in 11-18/0099 r0


Discussion: …
TGax editor: please change the subsection 27.3.1 of 11ax Draft 2.0 (CID 11078, 11079, 13160, 11800, 12007, 12463, 12819, 11080, 11803, 13242, 13049, 11678):
27.3.1 General 

An HE STA shall follow the fragmentation procedures defined in 10.2.7 (Fragmentation/defragmentation overview), 10.5 (Fragmentation), and 10.6 (Defragmentation)except when performing (#CID 11078) the dynamic fragmentation procedure defined in this subclause, which relaxes some of the rules defined in 10.2.7 to pro-vide further flexibility in aggregating data to fit in a constrained payload duration (see 27.5 (MU operation)). 

Subclauses 10.2.7 (Fragmentation/defragmentation overview) and 10.5 (Fragmentation) define the proce-dure to generate uniformly fragmented MSDU or MMPDU, where the length of each fragment is the same, except for the last fragment. These fragments are not included in an A-MPDU under HT-imme-diate block ack agreements (#CID 11079). 

An HE STA can negotiate the use of different levels of dynamic fragmentation: 




— Level 1: support for one dynamic fragment that is contained within an MPDU or S-MPDU, no support for dynamic fragments within an A-MPDU that is not an S-MPDU. 

— Level 2: support for one dynamic fragment that is contained within an MPDU or S-MPDU and support for up to one dynamic fragment for each MSDU, each A-MSDU (if supported by the recipient) and each MMPDU within an A-MPDU that is not an S-MPDU, where the A-MPDU contains at least one dynamic fragment. 
— Level 3: support for one dynamic fragment that is contained within an MPDU or S-MPDU and support for multiple dynamic fragments for each MSDU and for each A-MSDU (if supported by the recipient) within an A-MPDU and up to one dynamic fragment for each MMPDU in a multi-TID A-MPDU that is not an S-MPDU, where the A-MPDU contains at least one dynamic fragment. (#CID 12463, 12819, 13160, 11800, 12007)
This subclause defines the procedure that generate non-uniformly fragmented MSDU, A-MSDU or MMPDU, where the length of each fragment is not  necessarily (#CID 11080) the same. The length of the first fragment shall be greater than or equal to the minimum fragment size indicated in the Minimum Fragment Size sub-field of the HE Capabilities Information field in the HE Capabilities element sent by the recipient STA. If the length of the MSDU, A-MSDU or MMPDU is less than the minimum fragment size, then the MSDU, A-MSDU or MMPDU shall not be fragmented. We call dynamic fragments the fragments generated with dynamic fragmentation.

These (# CID 11803) procedures allow the inclusion of these dynamic fragments within  an A-MPDU which contains one or more MPDUs (#13242, 12819). 

An HE STA follows the rules defined in 27.3.2 (Dynamic fragmentation) for generating these fragments and the rules defined in 27.3.3 (Defragmentation) for defragmenting of the received dynamic fragments. In the subclauses 27.3.2 (Dynamic fragmentation) and 27.3.3 (Defragmentation), The HE STA follows the fragmentation level which is indicated in HE Fragmentation Support subfield in the HE MAC Capabilities Information field of the HE Capabilities element it transmits unless it is overrided by adding an ADDBA Extension element in the ADDBA Request and Response frames during the Block Ack setup procedure, in which case the HE STA follows the fragmentation level which is indicated in an ADDBA Extension element in the ADDBA Request and Response frames during the Block Ack setup procedure. (#CID 13049, 11678)
TGax editor: please change the subsection 27.3.2.1 of 11ax Draft 2.0 (CID 13244, 12464, 11082, 13891, 12465, 13244, 13245, 13246, 13247, 11083, 13248):
27.3.2 Dynamic fragmentation 

27.3.2.1 General 

An originator STA shall solicit an immediate reponse for each dynamic fragment. (#CID 13244) The originator STA shall transmit the fragments in order as defined in 10.5 (Fragmentation (#CID 12464). 

An HE STA may transmit dynamic fragments of an A-MSDU provided the A-MSDU Fragmentation Sup-port subfield of the HE Capabilities element transmitted by the recipient is 1. 
The originator STA shall not transmit concurrently the dynamic fragments of a number of out-standing MSDUs, and A-MSDUs (if supported) to the same recipient STA that is greater than Nmax, where Nmax for MSDUs and A-MSDUs (if supported) is indicated in the Maximum Number of Fragments Exponent subfield of the HE Capabilities element transmitted by the recipient STA. The term outstanding refers to an MPDU containing all or part of an MSDU or A-MSDU for which transmission has been started, and for which delivery of the MSDU or A-MSDU has not yet been completed (i.e., an acknowledgment of the final fragment has not been received and the MSDU, A-MSDU or MMPDU has not been discarded due to retries, lifetime, or for some other reason). (#CID 12467)
An originator STA may retransmit the full MSDU, A-MSDU or MMPDU when all the previously transmit-ted dynamic fragments of that MSDU, A-MSDU or MMPDU have explicitly failed at the receiving STA. An originator STA may retransmit a failed fragment when one or more of the previously transmitted frag-ments of that MSDU, A-MSDU, or MMPDU have explicitly failed at the receiving STA (see below for definition of this term) (#CID 11082). The frame body length and contents of the retransmitted fragment shall be the same as the initially transmitted fragment and shall remain fixed for the lifetime of the MSDU, A-MSDU or MMPDU at that STA except when the all the fragments preceding the initial transmitted fragment were successfully received and all the fragments fol-lowing the initial transmitted fragment have explicitly (#CID 13891) failed, in which case the frame body length and contents of the retransmitted fragment may be different from the initially transmitted fragment. 
A fragment has explicitly failed at the receiving STA if the originator STA successfully receives an immedi-ate response that contains: 
(#CID 12465, 13244, 13245, 13246, 13247)
— A Multi-STA BlockAck frame with a BA Information field corresponding to the TID of the transmit-ted fragments is not present 
— A Compressed BlockAck (#CID 13246, 13247) or Multi-STA BlockAck frame with a BA Information field that corresponds to the TID of the transmitted fragments is present and the bit in the BlockAck Bitmap field corresponding to the transmitted fragments is 0 
An originator STA shall not transmit to a recipient STA an MPDU or A-MPDU that carries dynamic frag-ments that do not satisfy the conditions in the subclauses 27.3.2.2 (Level 1 dynamic fragmentation, 27.3.2.3 (Level 2 dynamic fragmentation and 27.3.2.4 (Level 3 dynamic fragmentation. (#CID 11083, 13248)
Abstract


This submission proposes resolutions of comments received from TGax LB230. (The proposed change is based on TGax Draft 2.0)


CIDs: 12463 11078 12012 13160 11079 12007 11800 11080 11803 12819 13242 11804 12467 13163 13243 12464 13101 11082 13890 13891 11805 12013 12465 13244 13245 13246 13247 13248 11083 13049 11678 (31 CIDs)














Revisions:


Rev 0: Initial version of the document.
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