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Revision History

r0: Initial revision.

r1: Add extra detail following presentation to group.  Change to reject CID 3394.  Add proposed resolution for CID 2904.
Comments
	3393
	Rosdahl, Jon
	22.3.8.2.6, 151.34
	Since the maximum useful PSDU size is 2**20-1 octets, you can't need more than 19 bits to represent this.  See also the next comment
	Change "21" to "19"

	3394
	Rosdahl, Jon
	22.3.8.2.6, 151.34
	An extra bit is needed just because a maximum size of 2**20-1 octets goes to 2**18 when divided by 4 and rounded up.  Reducing the maximum size by a few octets saves a precious VHT-SIG-B bit.  See also the next comment
	Define Max A-MPDU Length Exponent as representing a maximum size of 2**20-16, not 2**20-1, throughout the spec.  The reason for subtracting 16 is given in the comment after next
.  Change the "21" and "19"s to "18"s

	3395
	Rosdahl, Jon
	22.3.8.2.6, 151.34
	17 bits is not sufficient to represent the maximum size of a 40 MHz MU PPDU, as determined by the maximum PPDU duration of about 5.46 ms (about 546000 octets, represented as about 0x21000).  See also the next comment

	Make the divisor in equation 22-35 be 8, and make corresponding changes throughout the spec.  Make the sizes 15, 17, 17, 16, 17, 17 in that order (assuming the previous comment was accepted)

	3452
	Shi, Wei
	22.3.8.2.6, 151.33-36
	The LENGTH bitwidth allocation for SU 80MHz is excessive in Table 22.12. For example, for length = 220-1 (4 octet unit), a quick "back of the envelope" calculation with the maximum data rate for 80MHz, short GI ((220-1)x4x8/12480 x 3.6us) shows that this already exceeds the maximum PPDU duration of 5.46ms by quite alot! So clearly bit 20 is unnecessary for SU 80MHz.
	Please remove the "excess" bit and rename it in the Reserved field for SU 80MHz. I know this makes the current table look odd but I just think that if it is unnecessary then don't use it.

	3453
	Shi, Wei
	22.3.8.2.6, 151.33-36
	The maximum VHT A-MPDU PPDU length is 220-1 octets excluding any zero-length subframes with EOF set. That would make LENGTH bitwidth for SU 80MHz, 160MHz, 80+80MHz rather excessive as LENGTH is defined as A-MPDU pre-EOF padding. Please justify.
	Please enlighten me. Otherwise, maybe we could set them to reserved bits again.


Discussion

The maximum A-MPDU length (pre-EOF padding) is defined at 53.22, 65.20, 112.36, 112.55, 229.34 to be 220 – 1 = 1048575.
The VHT-SIG-B Length is defined in Equation (22-35), and also at 112.39, 112.40, 112.42, 112.47, 151.34, 151.65, to be ceil (LENGTH / 4), where LENGTH is from TXVECTOR, defined at 112.36 to be the A-MPDU length pre-EOF padding.

Therefore the maximum VHT-SIG-B Length is ceil (1048575 / 4) = 262144 = 0x40000.  This has b18 set, and hence only 19 bits are required.

Furthermore, the only reason 19 bits are required is because of the rounding up.  If the maximum VHT-SIG-B Length were reduced by 3 octets (0.0003%) then the maximum VHT-SIG-B Length would be ceil (1048572 / 4) = 262143 = 0x3ffff, and only 18 bits would be required.  VHT-SIG-B bits are extremely precious, so such a trade-off should in principle be taken.  In fact, though, because maximum VHT-SIG-B Length is only used for MU PPDUs, not SU PPDUs, and MU PPDUs do not have an MCS field, there is never any benefit in saving a bit in this way.
However, the maximum PHY rate for a 40 MHz MU PPDU is 800 Mbps (MCS 9, 4SS, short GI).  At the maximum packet duration (approximately 5.46 ms), the number of octets therein is approximately 5460 * 800 / 8 = 546000.   This is represented in VHT-SIG-B Length as 546000 / 4 = 0x21534.  This has b17 set, and hence 18 bits are required.  Unfortunately, there is no spare bit in the MU 40 MHz VHT-SIG-B.

There is no reason to give 40 MHz MU PPDUs less flexibility than all other PPDUs.  Such a difference could give rise to unnecessary confusion.  As the draft currently states, it is desirable for “a consistent maximum packet duration of approximately 5.46 ms (the maximum packet duration from the L-SIG field) [to be] maintained across all channel widths with both SU and MU formats”.
The fixes are therefore as follows:
1. Make the divisor 8, not 4.  This saves a bit in the VHT-SIG-B Length.  This is required to allow a maximum-duration maximum-rate 40 MHz MU PPDU to be supported.

2. Correspondingly tweak the VHT-SIG-B field lengths.

These changes are trivial, and have no significant impact on frame lengths (on average, they add 4 octets to the frame).
Proposed Changes

Note these changes may be further extended by the resolution of CID 2904 (add Aggregation field in VHT-SIG-B) below, but can and should be considered on their own.

The changes are shown using Word change tracking.  Select “Final Showing Markup” or “Final” as appropriate.
22.2.2 TXVECTOR and RXVECTOR parameters

[LENGTH, FORMAT is VHT]

Indicates the number of octets in the range 0 to 1 048 575 in the A-MPDU pre-EOF padding (see 9.12.2 (A-MPDU length limit rules)) carried in the PSDU. This parameter is placed in the VHT-SIG-B Length field rounded up to a 8 octet boundary with the low order three bits removed.

NOTE—The rounding up of the LENGTH parameter to a 8-octet word boundary may result in a LENGTH parameter that is larger than the PSDU_LENGTH parameter.
In the RXVECTOR, this parameter is the value obtained from the VHT-SIG-B Length field multiplied by 8 to represent a value in octets.

22.3.8.2.6 VHT-SIG-B definition

	Field
	MU Allocation (bits)
	SU Allocation (bits)
	Description

	
	20 MHz
	40 MHz
	80 MHz,

160 MHz,

80+80 MHz
	20 MHz
	40 MHz
	80 MHz,

160 MHz,

80+80 MHz
	

	Length
	B0-B14
(15)
	B0-B16

(17)
	B0-B17
(18)
	B0-B15
(16)
	B0-B17
(18)
	B0-B17
(18)
	Length of useful data in PSDU in units of 8 octets

	MCS
	B15‑B18
(4)
	B17‑B20

(4)
	B18-B21
(4)
	N/A
	N/A
	N/A
	

	Reserved
	B19
(1)
	N/A
	B22

(1)
	B16‑B19

(4)
	B18‑B20

(3)
	B18‑B22

(5)
	All ones

	Tail
	B20-B25

(6)
	B21-B26

(6)
	B23-B28

(6)
	B20-B25

(6)
	B21-B26

(6)
	B23-B28

(6)
	All zeros

	Total # bits
	26
	27
	29
	26
	27
	29
	


[Equation (22-35)]
VHT-SIG-B Length (in units of 8 octets) = ceil (LENGTH / 8)

NOTE—The number of octets represented by the VHT-SIG-B Length field will not exceed the PSDU_LENGTH determined

by Equations (22-97), (22-98) and (22-99) by more than 7 octets.

Resolution

AGREE IN PRINCIPLE ALL BUT CID 3394.  See Proposed Changes in 1039r1.
REJECT CID 3394.  This change offers no actual benefit, and merely makes the specification a bit more complicated, because exponent 7 has to be made a special case.

Comments

	2904
	Lindskog, Erik
	22.3.8.2.6, 151.34
	VHT single MPDUs are an unnecessary extra complexity.  There should be an Aggregation bit in VHT-SIG-B
	Make the divisor in equation 22-35 be 16, and make corresponding changes throughout the spec.  Make the sizes 14, 16, 16, 15, 16, 16 in that order (assuming the previous previous comment
 was accepted).  This frees up a bit in VHT-SIG-B for all bandwidths and number of users, which can be defined as an Aggregation bit.  Use this Aggregation bit as in 11n, and get rid of the concept of VHT single MPDUs throughout the spec.  If the bit is set, then the Length is ceil (LENGTH/16).  If the bit is not set, then the Length is LENGTH.


Discussion

The lack of an Aggregation bit in VHT-SIG-B means that, unlike 11n, there is no way to signal aggregation at the PHY level.  This in turn means that aggregation needs to be signalled at the MAC level.  This in turn means that exceptions have to be scattered all over the draft to say that A-MPDUs containing a VHT single MPDU are subject to special rules and aren’t really treated as A-MPDUs at all.

It would be much cleaner to signal aggregation in VHT-SIG-B.  Then there would be no special rules and, as for 11n, there could be a clear distinction between the rules which apply to A-MPDUs and those which apply to non-A-MPDUs.

As discussed above, bits in VHT-SIG-B are very limited, but it is possible to free up a bit simply by changing the divisor used to compute the VHT-SIG-B Length from the TXVECTOR LENGTH.  Increasing the divisor from 8 to 16 is sufficient.
However there is one subtlety, which is that if a non-A MPDU is used in a MU PPDU, and is the MPDU which is subject to immediate ack, the ack must come at the end of the MU PPDU (after SIFS).  The receiver cannot use the VHT-SIG-B Length to determine this time anymore, so needs to use the L-SIG Length for this purpose.

The fixes are therefore as follows:

1. Make the divisor 16, not 8.  This allows an Aggregation field to be added for all PPDUs.

2. Correspondingly tweak the VHT-SIG-B field lengths.

3. Define the VHT-SIG-B Length as the length in octets, if the Aggregation field indicates an A‑MPDU is not present.  Note that if aggregation is not used, the maximum PPDU length is about 11k (the maximum Maximum MPDU Length), so 14 bits are sufficient.
4. Specify that the immediate responder in an MU PPDU shall use the L-SIG Length to determine the end of the PPDU

5. Remove the concept of VHT single MPDUs – replaced by plain (non-A) MPDUs, as in 11n.
These changes are trivial (except from an editorial perspective), and have no significant impact on frame lengths (on average, they add 8 octets to the frame).  They align 11ac with 11n, and therefore reduce implementation risk.
Proposed Changes

Note these changes use the changes above as a basis.

The changes are shown using Word change tracking.  Select “Final Showing Markup” or “Final” as appropriate.
22.2.2 TXVECTOR and RXVECTOR parameters

[LENGTH, FORMAT is VHT]

Indicates the number of octets in the range 0 to 1 048 568 in the A-MPDU pre-EOF padding (see 9.12.2 (A-MPDU length limit rules)) carried in the PSDU. This parameter is placed in the VHT-SIG-B Length field rounded up to a 16 octet boundary with the low order three bits removed.

NOTE—The rounding up of the LENGTH parameter to a 16-octet word boundary may result in a LENGTH parameter that is larger than the PSDU_LENGTH parameter.

In the RXVECTOR, this parameter is the value obtained from the VHT-SIG-B Length field multiplied by 16 to represent a value in octets.

22.3.8.2.6 VHT-SIG-B definition

	Field
	MU Allocation (bits)
	SU Allocation (bits)
	Description

	
	20 MHz
	40 MHz
	80 MHz,

160 MHz,

80+80 MHz
	20 MHz
	40 MHz
	80 MHz,

160 MHz,

80+80 MHz
	

	Length
	B0-B13
(14)
	B0-B15
(16)
	B0-B16

(17)
	B0-B14
(15)
	B0-B16

(17)
	B0-B16

(17)
	Length of useful data in PSDU in units of octets if the Aggregation field has the value 0, in units of 16 octets otherwise

	Aggregation
	B14
(1)
	B16
(1)
	B17
(1)
	B15
(1)
	B17
(1)
	B17
(1)
	1 if the PSDU contains an A‑MPDU, 0 otherwise

	MCS
	B15‑B18

(4)
	B17‑B20

(4)
	B18-B21
(4)
	N/A
	N/A
	N/A
	

	Reserved
	B19

(1)
	N/A
	B22

(1)
	B16‑B19

(4)
	B18‑B20

(3)
	B18‑B22

(5)
	All ones

	Tail
	B20-B25

(6)
	B21-B26

(6)
	B23-B28

(6)
	B20-B25

(6)
	B21-B26

(6)
	B23-B28

(6)
	All zeros

	Total # bits
	26
	27
	29
	26
	27
	29
	


The VHT-SIG-B Length field shall be set using Equation (22-35a) if the Aggregation field has the value 0.

VHT-SIG-B Length (in units of octets) = LENGTH





(22-35a)

The VHT-SIG-B Length field shall be set using Equation (22-35) if the Aggregation field has the value 1.

VHT-SIG-B Length (in units of 16 octets) = ceil (LENGTH / 16)



(22-35) 
where in both cases LENGTH is the TXVECTOR parameter LENGTH (in units of octets).
NOTE—The number of octets represented by the VHT-SIG-B Length field will not exceed the PSDU_LENGTH determined

by Equations (22-97), (22-98) and (22-99) by more than 15 octets.

Resolution

AGREE IN PRINCIPLE.  See Proposed Changes in 1039r1; the commenter is requested to provide a list of changes required to remove the concept of “VHT single MPDU”s and to replace it with the use of an Aggregation bit in VHT-SIG-B (including the clarification on the use of L-SIG Length for determination of the end of an MU PPDU).

Abstract


This document proposes a resolution for CIDs 3393, 3394, 3395, 3452, 3543 and 2904 on P802.11ac/D1.0, regarding the VHT-SIG-B Length field and the lack of an Aggregation field in VHT�SIG-B.
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