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Note Well 
Any submission to the IETF intended by the Contributor for publication as all or part of an IETF Internet-Draft or 
RFC and any statement made within the context of an IETF activity is considered an "IETF Contribution". Such 
statements include oral statements in IETF sessions, as well as written and electronic communications made at 
any time or place, which are addressed to:  
 

•  The IETF plenary session 
•  The IESG, or any member thereof on behalf of the IESG 
•  Any IETF mailing list, including the IETF list itself, any working group or design team list, or any other list 

functioning under IETF auspices 
•  Any IETF working group or portion thereof 
•  Any Birds of a Feather (BOF) session 
•  The IAB or any member thereof on behalf of the IAB 
•  The RFC Editor or the Internet-Drafts function 

 
All IETF Contributions are subject to the rules of RFC 5378 and RFC 8179. 
 
Statements made outside of an IETF session, mailing list or other function, that are clearly not intended to be input 
to an IETF activity, group or function, are not IETF Contributions in the context of this notice.  Please consult 
RFC 5378 and RFC 8179 for details.  
 
A participant in any IETF activity is deemed to accept all IETF rules of process, as documented in Best Current 
Practices RFCs and IESG Statements.  
 
A participant in any IETF activity acknowledges that written, audio and video records of meetings may be made 
and may be available to the public. 
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Reminder: 
 

Minutes are taken * 
This meeting is recorded **  

Presence is logged *** 

*    Scribe; please contribute online to the minutes at: https://etherpad.tools.ietf.org/p/lpwan  
**   Recordings and Minutes are public and may be subject to discovery in the event of litigation.  
***  From the Webex login 
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Agenda bashing 
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17:00 Opening, agenda bashing (Chairs)    
•  Note-Well, Scribes, Agenda Bashing, Approval minutes from last meeting 
•  Review todo 
•  Status of drafts   

10mn 

17:10 LPWAN Overview - WGLC status and updates 5mn 

17:15 Fragmentation comments (Carles)   10mn 

17:25 Update on SCHC fragmentation (Ana) 30mn 

17:55 AOB QS 
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Last meeting Action items 
•  Chairs to send IPR statement request on Mailing List (all participants 

answered) 
•  Laurent to split the FSM into two FSM (both for sender and receiver) and 

add to draft 
•  Ana to change names of ACK/No ACK to shorter names 
•  Arun to publish the change of the additional column for field length 
•  Publish the version by next Tuesday (October 17th) 
•  Chairs to wait for final IPR statements and continue with publishing 

LPWAN Overview document 
–  Shepherd write-up 

•  The ML should discuss the Time Scale draft 
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LPWAN Overview 

Editor: Stephen Farrell 
(many contributors) 

draft-ietf-lpwan-overview 
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WGLC status and updates 

•  Stephen pushed out the new rev now 
•  Then chairs to shoot in the pub-req 
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LPWAN SCHC Fragmentation 

Authors: 
Ana Minaburo <ana@ackl.io> 

Laurent Toutain <laurent.toutain@imt-atlantique.fr> 
Carles Gomez <carlesgo@entel.upc.edu> 
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Problem 
•  Downlink fragmentation and ACK Always 

–  In some technologies, an uplink message is required prior to 
the transmission of X downlink messages  

•  E.g. X=4 

9 

If ACK lost, neither the next 
fragments (if any) nor the 
“ACK request” can be sent 
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Proposed solution 

•  Allowing the receiver to retransmit an ACK 

•  A timer is needed at the receiver 
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Thanks! 

Authors: 
Ana Minaburo <ana@ackl.io> 

Laurent Toutain <laurent.toutain@imt-atlantique.fr> 
Carles Gomez <carlesgo@entel.upc.edu> 

Comments? 
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Fragmentation FSM 
draft-ietf-lpwan-ipv6-static-context-hc-07 

Authors: 
Laurent Toutain <Laurent.Toutain@imt-atlantique.fr> 

Ana Minaburo <ana@ackl.io> 
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Updates: 

•  Add the State Machines and their description 
•  Clean the rest of the text for fragmentation 
•  New Fragmentation Formats Packets : All-0 and All-1 
•  Add:   New Bitmap format and Abort  
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Fragmentation Formats Packets  

•  No last-one packets 
•  ACK format  
•  All-0 used to know last fragment in window 
•  All-1 used to know last fragment 
•  All-0 empty to request ACK 
•  All-1 empty to request ACK 
•  All-1 abort 
•  ACK abort 
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Fragmentation Formats  
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+--...--+-...-+-+-...-+---...---+ 
|Rule ID| DTag|W|0..0 | payload |  All-0 
+--...--+-...-+-+-...-+---...---+

ACK bitmap  

<-----1 Byte ------->
                    6 5 4 3 2 1 all-0
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+ 
| Rule ID | DTag |W|1|1|1|1|1|1|  1  |P|P| 
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+

2 
1 
7 

W=1; FCN=3 +--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

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

ACK bitmap  

                    6 5 4 3 2 1 all-1(7)
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+ 
| Rule ID | DTag |W|0|0|0|0|1|1|  1  |P|P|
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+

Recommanded: 
Little highest value 
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Fragmentation Formats  
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+--...--+-...-+-+-...-+---...---+ 
|Rule ID| DTag|W|0..0 | payload |  All-0 
+--...--+-...-+-+-...-+---...---+

ACK bitmap  

                    6 5 4 3 2 1 all-0
+----...--+-... -+-+-+-+-+-+-+-+-----+ 
| Rule ID | DTag |W|1|1|1|1|1|1|  1  | 
+----...--+-... -+-+-+-+-+-+-+-+-----+

6 
5 
4 
3 
2 
1 
7 

W=1; FCN=3 +--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+-- ... --+- ...-+-+- ... -+-...-+---...---+ 
| Rule ID | DTag |W| 11..1 | MIC | payload | All-1 
+-- ... --+-... -+-+- ... -+-...-+---...---+
ACK bitmap  

                    6 5 4 3 2 1 all-1(7)
+----...--+-... -+-+-+-+-+-+-+-+-----+ 
| Rule ID | DTag |W|1|1|1|0|1|1|  1  | 
+----...--+-... -+-+-+-+-+-+-+-+-----+

Optimization 
<-- Complete byte---->                   
+----...--+-... -+-+-+
| Rule ID | DTag |W|1| 
+----...--+-... -+-+-+

Optimization 
                    6 5 4 3 2 1 all-1(7)
+----...--+-... -+-+-+-+-+-+-+-+-+-+-+ 
| Rule ID | DTag |W|1|1|1|0|1|1|1|P|P| 
+----...--+-... -+-+-+-+-+-+-+-+-+-+-+
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Fragmentation Formats  
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+--...--+-...-+-+-...-+---...---+ 
|Rule ID| DTag|W|0..0 | payload |  All-0 
+--...--+-...-+-+-...-+---...---+

ACK bitmap  

                    6 5 4 3 2 1 all-0
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+ 
| Rule ID | DTag |W|1|1|1|1|1|1|  1  |P|P|
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+

6 
5 
4 
3 
2 
1 
7 

W=1; FCN=3 +--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+-- ... --+- ...-+-+- ... -+-...-+---...---+ 
| Rule ID | DTag |W| 11..1 | MIC | payload | All-1 
+-- ... --+-... -+-+- ... -+-...-+---...---+
ACK bitmap  

                    6 5 4 3 2 1 all-1(7)
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+
| Rule ID | DTag |W|0|1|1|1|1|1|  1  |P|P| 
+----...--+-... -+-+-+-+-+-+-+-+-----+-+-+

Optimization 
<-- Complete byte---->                   
+----...--+-... -+-+-+
| Rule ID | DTag |W|1| 
+----...--+-... -+-+-+

Optimization 
                    6
+----...--+-... -+-+-+
| Rule ID | DTag |W|0|
+----...--+-... -+-+-+
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Fragmentation Formats  
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

+--...--+-...-+-+-...-+---...---+ 
|Rule ID| DTag|W|0..0 | payload |  All-0 
+--...--+-...-+-+-...-+---...---+

ACK bitmap  

                    6 5 4 3 2 1 all-0
+----...--+-... -+-+-+
| Rule ID | DTag |W|1| (optimized)
+----...--+-... -+-+-+

6 
5 

Abort 

W=1; FCN=3 +--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+
+-- ... --+- ...-+-+- ... -+ 
| Rule ID | DTag |W| 11..1 | (no MIC and no payload) 
+-- ... --+- ...-+-+- ... -+
                     (FCN)ACK abort  

<----- Complete Byte ----><-1 byte-> 
+----...--+-... -+-+-...-+---...---+ 
| Rule ID | DTag |W| 1..1|    FF   |  
+----...--+-... -+-+-...-+---...---+

If no optimization, there is no way  
to define abort 



Interim, October 24th, 2017 19 

Fragmentation Formats  
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

ACK 

                    6 5 4 3 2 1 all-0
+----...--+-... -+-+-+-+-+-+-+-+-----+ 
| Rule ID | DTag |W|1|1|1|1|1|1|  0  | 
+----...--+-... -+-+-+-+-+-+-+-+-----+

2 
1 
7 

W=1; FCN=3 
+--...--+-...-+-+-...-+---...---+ 
|Rule ID|DTag |W| FCN | payload |
+--...--+-...-+-+-...-+---...---+

Timer expires 
+-- ... --+- ...-+-+-... -+ 
| Rule ID | Dtag |W| 0..0 |  no payload  
+-- ... --+- ...-+-+-... -+

All-1 empty 
Timer expires 

+-- ... --+- ...-+-+-... -+-----+ 
| Rule ID | Dtag |W| 1..1 | MIC | no payload  
+-- ... --+- ...-+-+-... -+-----+

All-0 empty 

ACK 
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ACK_on_error 
 
   Receiver 
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Support Multiple Window Sizes 

•  “For Window mode operation, implementers may opt to support a 
single window size or multiple window sizes. The latter, when 
feasible, may provide performance optimizations. For example, a 
large window size may be used for packets that need to be carried 
by a large number of fragments. However, when the number of 
fragments required to carry an packet is low, a smaller window size, 
and thus a shorter bitmap, may be sufficient to provide feedback on 
all fragments. If multiple window sizes are supported, the Rule ID 
may be used to signal the window size in use for a specific packet 
transmission.” 

•  To use for ACK_always 
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Multiple Window Sizes  ACK_on_error 
S R 

W=0; FCN=3 
6 
5 
4 
3 
2 
1 
0 

ACK bitmap  

2 
1 
 

W=1; FCN=2 

W=0; FCN=3 4 
3 
2 
7 

Error 

S R 
W=0; FCN=3 

6 
5 
4 
3 
2 
1 
0 

2 
1 
 

W=1; FCN=2 

W=1; FCN=3 4 
3 
2 
7 

Error 

2 
1 
 

W=0; FCN=2 
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Missing  

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

•  Review the examples to put this new features 
•  Missing the padding in the format packets as 

well as in the text 

23 Draft-?-lpwan-? 
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Thanks 
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AOB ? 


