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Updates:

 Versions 05,06 & 07
* Variable length fields

* Short names of fragmentation reliability options-
consensus get also in the ML

* Fragmentation State Machines

* Clean the rest of the text for fragmentation

* Fragmentation Formats Packets : All-0 and All- |
* New Bitmap format and Abort
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Variable Length fields

ML consensus after discussion over 4 different solutions:
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/e \
/e o \| S T S S e e e ——_
| Rule i [l + | Field |FL|FP|DI| Value | Match | Action [
[ \| sent | | [ | | | Opera. | Action
| (FID) Rule 1 | | |Ibits]|  +-=m—mmmmmm———— it ST P D
[T —— S e U, +|| | Ammmmmmmm - tt—m + | 1Pv6 version |4 |1 |Bi|6
| |Field 1|FL|FP|DI|Target Value|Matching Operator|Comp/Decomp Act||| €qual | not-sent [ | |1Pv6 Diffserv |8 |1 |Bi|O
[ — e e e e e + | | equal | not-sent || | |IPv6 Flow Label [20|1 |Bi|O0
. . | equal | not-sent || | | IPv6 Length |16|1 |Bi]
| |Field 2|FL|FP|DI|Target Value|Matching Operator|Comp/Decomp Act] | | e | cempoicacn || | |IPv6 Next Header|s |1 |Bi|17
| +==mmmmm il i At Attt Fommmmm s Fommmmm e + | equal | not-sent | | |1Pv6 Hop Limit |8 |1 |Bi|255
[l [cofee]es . | ... | | ignore | not-sent || | | 1Pv6 DEVprefix |[64|1 |Bi]
| +====——- ottt e e L L L L e R +||, [alpha/64, match- | mapping-sent|| [1]
| |Field N|FL|FP|DI|Target Value|Matching Operator|Comp/Decomp Act||| | | | |fe80::/64] mapping]| |
|+ _______ S e e +|/ | | TPv6e DEViid |64|1 |Bi] | ignore | DEViid ||
| | | |IPv6 APPprefix |64|1 |Bi|[beta/64,| match- | mapping-sent]| |
N e e e et ;21 | | | |alpha/64,| mapping]|
|l | | | | [fe80::647]] |
|| | |zPv6e aPPiid |64]|1 |Bi|::1000 | equal | not-sent
' |
. H 4======+ |uDP DEVport |16|1 |Bi|5683 | equal | not-sent
URl Path has a flxed SiZe || | | upP APPport |16|1 |Bi|5683 | equal | not-sent
| | |UDP Length |16]|1 |Bi] | ignore | comp-
length || | | UDP checksum |16]1 |Bi]| | ignore |
comp-chk [ |
f======4



Short names

e ML consensus:
— No ACK

— ACK on error
— ACK always
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FSM — No ACK

Sender
+ + Init
| FCN=0 + +
| No Window
| No Bitmap
| +————— +
| 1
| I | D e Vo Vot Vet V2 i Ya Ve Vo VL VL VIV VL VE VL VL VL VL V)
s > | Send

last fragment
FCN = 1
send fragment+MIC

i 0
T T

| END |

i 1
T T
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| More Fragments

| send Fragment (FCN=0)

Receiver

o + Not All-1

| s

| + <——+ set Inactivity Timer

| RCV Frag +—————- +
+—+ t t |[All-1 &
All-1 & [ | IMIC correct

MIC wrong | |Inactivity |
| |Timer Exp. |
v I
} | v

| Error | <—+ t F——+

t t [ END |




| INIT | FCN!=0 & more frags
| [
; ++ +——+ send Window + frag(FCN)
- always
Clear local bitmap | | v set local bitmap
FCN=max value | ++—+————— +
+> |
+ > | SEND |
| +——t— +———t
Sender | FCN==0 & more frags | | last frag
| | |
| set local-bitmap | | set local-bitmap
| send wnd + frag(all-0) | | send wnd+frag(all-1)+MIC
| set Timer | | set Timer
| | |
|Recv_wnd == wnd & | |
|Lcl_bitmap==recv_bitmap& | | .
|more frag | | | local-bitmap!=rcv-bitmap |
| | [ I
|Stop Timer | | | Attemp++ \%
|clear local_bitmap \"% v | +——— ++
|window=next_window + - et |Resend |
: - | |[Missing]|
+——t Wait | |Frag |
not expected wnd | | bitmap | e e
>+ +———+ Timer Exp |
discard frag +——+ + + +—+ | |
| ~ ~ | reSend(empty)All—%|
| | | |Set Timer |
| | |
|

Recv_window==window &
Lcl_bitmap==recv_bitmap &|
no more frag]|
|
Stop Timer|
+ |
+<————+
END |
|
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+ +

all missing frag sent

Set Timer

MAX_ATTEMPS > limit

Send Abort

S S




FSM- ACK always

Receiver

IETF100, November 13%, 2017

Not All—- & w=expected +——+ +———+w = Not expected
Set local_bitmap(FCN) | l i :discard
+  Rev |
+ window |
All-0 & w=e;pect ~w =n;xt & not—AT1ll

set lcl_bitmap(FCN)
send local_bitmap

w=expct & not—ATll

set lcl_bitmap(FCN)+—+

send lcl_bitmap v | v I 1

+—t—t—t—t—t+ |

|expected = next window
|Clear local_bitmap

+——+ w=next & All1l-0

| expct = nxt wnd

Clear 1lcl_bitmap

+<+ set lcl_bitmap(FCN)

| send lcl_bitmap

w=expected & +—>+ Wait

All-1 | | Next
+——+ Window |

discard +

All-1 & w=next| |
& MIC wrong| |
|

|
set local_bitmap(FCN)| |

send local_bitmap| |

|
|
|
|
|
|
|
|
|
| if lcl_bitmap full | |
|
|
|
|
|
|
|
|
|
|
|

All-1 & w=nxt
& MIC right

set lcl_bitmap(FCN)
send local_bitmap

| |+
|JA11l-1 & w=expct |

|& MIC wrong v

| +
|set local_bitmap(FCN) |
|send local_bitmap |
+ >4

w=expected & MIC right|

set local_bitmap(FCN) | |

send local_bitmap]| |

[

All-1 & w=expctd & MIC right | |
v |

|set local_bitmap(FCN)
|send local_bitmap |

wWait End |

+———t—

+———+ w=expctd &
—+—+ | MIC wrong
+<+

—+—+

| +—+ Not All-1

| discard

|
| +—+ All-1
v | v

+—+—+—+—+—++Send lcl_btmp

set lcl_btmp(FCN)




FSM- ACK on error
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Sender

FCN!=0 & more frags

Clear local bitmap
FCN=max value

send Window + frag(FCN)
FCN—
set local bitmap

SEND |

FCN==0 & more frags|
I
set local-bitmap|

send wnd + frag(all-0) |
set Timer|

| Timer expires &
|more fragments

I
I
I
|stop Timer |
v

| last frag
|
| set local—-bitmap

| send wnd+frag(all-1)+MIC
|set Timer

local—-bitmap!=rcv—-bitmap

|
| +
I
[
v o

|
Attemp++ |
|clear local.bitmap \%
|window = next window —_——
>+ o | Resend
| Wait bitmap | | Missing
+— + | | Frag
not expected wnd | + — —
| ~ -~ |
discard frag +——+

Timer expires &
No more Frag

Stop Timer

e e

+

all missing frag sent

Set Timer

MAX_ATTEMPS > 1limit

Send Abort

ERROR |




Not All- & w=expected +———+ +———+w = Not expected

Set local_bitmap(FCN) | v v |discard
FSM- ACK on error -
Rcv Window | |

+<—+ w =next
clear 1lcl_bitmap

~r

b — 4

I A~
Al1l-0 & w=expect| |w=expct & not—All & full
& no_full bitmap| |
| |clear 1lcl_bitmap; w =nxt
send local_bitmap| |

Receiver

~

I o +
I >+ [
| | |w=next | Error/ |
| | | | Abort |
| | |Send abort ++—————— +
v | | ~ w=expct
+—+ + + + | & all-1
| wait = i
| Next Window | Send abort

All-1 & w=next & MIC wrong |
All-1 & w=next|
& MIC right]|

set local_bitmap(FCN)
send local_bitmap

All-1 & w=expect & MIC wrong

set local_bitmap(FCN)

|
|
|
|
|
| set lcl_bitmap(FCN)
|
|
v
send local_bitmap +

e e — ¢

>+ Wait End +—

~

w=expected & MIC right

A~

set local_bitmap(FCN)

|
|
|
|
|
+ |
| w=expct & |
| MIC wrong |
+ |
|

|

|

|

|

——
set lcl_bitmap(FCN)

All-1 & w=expected & MIC right

|
[
|
|
I
v

set local_bitmap(FCN)

0y ) ) ) e ) ) 1 ) ) ) ) ) ) ) e Y ) ) e ) ) ) e ) e ) ) e e ) e o o (-

>+ END F————————— -+
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Fragmentation Formats Packets

* No last-one packets

* ACK format

-0 used to know last fragment in window
-1 used to know last fragment

-0 empty to request ACK

-1 empty to request ACK

-1 abort

* ACK abort

> > > > 2>
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Fragmentation Formats L

S R FCN length = 3
W=0

e emmtm gty b, ———t
|Rule ID|DTag |W| FCN | payload |
S S v

Fe—— e m—F=— =ttt =, == ===t
\ |Rule IDl DTangl 0..0 | payload | All-0

O — N WwWhNou o

S——--- 1 Byte ------- > e I e R e s
6 54321 all- .
S A N - ACK bitmap
| Rule ID | DTag |wW|1l|1|1|1|1|1|] 1 |P|P[N2 =|
B e I s ok LIRS R

T T T A s m st St R R A S |
! -—-—-—-—._________’ |Rule ID|DTag |W| FCN | payload |
\ e S S
T el s T

6 54321 all-1(7) | Rule ID | DTag |W| 11..1 | MIC | payload | All-1
Tk ok T PUE _NUE_RUE NS SRR S t—— tee ——t—Li0 - Ll -l
| Rule ID | DTag |[W|O0|0]|0|O|1|1| 1 [|P|P| |g ACK bitmap
e —— == .. —F—t—F—F—F—F—F—F——————F—+
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Fragmentation Formats @ L

S

— N WwWh oo

6 54321 all-0 0

R FCN length = 3

S
|Rule ID|DTag |W| FCN | payload |
S S

T R DI E I
|Rule ID| DTag|W|0..0 | payload | All-0
T R DI E I
ACK bitmap
L s s R
|Rule ID|DTag |W| FCN | payload |
L s s R
Tt s T R il
| Rule ID | DTag |W| 11..1 | MIC | payload | All-1
R T ot T R
ACK bitmap

sy ST SR Y R S Y
| Rule ID | DTag |wW|l|1|1|1|1|1|] 1 |
sy ST SR Y R S Y
Q Optimization 4
<-- Complete byte----> 5
Fomme ==L ==t 4
| Rule ID | DTag |W|1| 3
Fomme ==L ==t 2
654321 a11—1(7);
o s et = e Attt b+
| Rule ID | DTag |W|l|1l|1|0|1]|1] 1 |
tomem s it = e —t—F ettt b+
Optimization : «
654321 all-1(7)
T S S R e R et Sl S S el I
| Rule ID | DTag |W|l|l|1|0|l|1|1|P|P|
T S e e s ¥
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Fragmentation Formats L

S

R FCN length = 3

I e TP &
|Rule ID|DTag |W| FCN | payload |
I e TP &
T e e TR
|Rule ID| DTag|W|0..0 | payload | All-0
T e e R

ACK bitmap

6
5
4
3
2
|
654 321all-0 0
s S S U s R Y S 1
| Rule ID | DTag |W|l|1|1|1|1|1|] 1 |p|P
e ot S R S Y R Y S 1
Optimization ¢
<-- Complete byte----> 5
Fommm et .. ===t 4
| Rule ID | DTag |W|1] 3
e Ll T Kt e & 2
654321 a11—1(7);
T T e e e e e
| Rule ID | DTag |W|O|1|1|1|1|1| 1 |P|P|
O e o Kok (T [ENE SR P B
Optimization : «
6
e It TS el s
| Rule ID | DTag |W|O]
e It TS el s
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TSP R
|Rule ID|DTag |W| FCN | payload |
e S P S

T e T e e

| Rule ID | DTag |W| 11..1 | MIC | payload | All-1
T e T e

ACK bitmap




Fragmentation Formats L
> R FCN length = 3

6
5 a4
4 |Rule ID|DTag |W| FCN | payload |
3 Ny R 4
2
|
0 T PP
654321all-0 |Rule ID| DTag|W|0..0 | payload | All-0
St e A A s T PP Y
| Rule ID | DTag |W|l| (optimized) _
R S S - ACK bitmap
6 =1; Fomeeem et st

5
Abort \ |Rule ID|DTag |W| FCN | payload |
+__' . -__+—o . o—+—+—, - .—+——_. . .___+

~—~——~—-——-——--‘ e e m—F e === ... =+

| Rule ID | DTag |W| 11..1 | (no MIC and no payload)

mm——— Complete Byte —_———><-1 byte—> Fmm s ey m—Fm === ... -+
S SR ) ACK abort (FCN)

| Rule ID | DTag |W| 1..1]| FF |

e S SR

If no optimization, there is no way
to define abort
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Fragmentation Formats L
> R FCN length = 3

P
|Rule ID|DTag |W| FCN | payload |
P

O — N WNhHh U1 O

Timer expires

All-0 empty T
\ | Rule ID | Dtag |W| 0..0 | no payload

654321 all-0 Fom e mmtm et 4
S S ST S S S S S
| Rule ID | DTag |w|1[1|1]1]|1|1| o |[*~ ACK
S S ST S S S S S
5 W=lI;

| \ SO S S
._____--__________b |Rule ID|DTag |W| FCN | payload |

7
S 4

Timer e ‘
All-1 empty %—— R Pt S +
\ | Rule ID | Dtag |W| 1..1 | MIC | no payload

S PP +
P ACK
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Missing

* Finish the description of Abort and the on
optimization of bitmap

* Rewrite the examples to put this new features

* Missing the padding in the format packets as
well as in the text
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Thanks
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