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Abst ract

This meno presents the current depl oynent of network coding in some
satellite tel ecommunications systens along with a discussion on the
mul tiple opportunities to introduce these technics at a wi der scale.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.
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1. Introduction

Net wor k codi ng schemes are inherent part of the satellite systens,
since the chall engi ng physical |ayer require specific robustness to
guarantee an efficient usage of the expensive radi o resource.
Further exploiting these schenes is an opportunity for a better end
user experience along with a better exploitation of the scarce
resource.

In this context, this nmeno ains at:
0 summing up the current deploynent of network codi ng schenes;

o identifying opportunities for further usage of network coding in
satellite systens.
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1.1. dossary

The gl ossary of this neno is related to the network codi ng taxonony
docunent [I-D.irtf-nwecrg-network-codi ng-taxonony].

The gl ossary is extended as foll ows:
o XXi XX
1.2. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. A note on satellite topol ogy

The objective of this section of to provide a generic description of
t he conponents composing a generic satellite systemand their
interaction. It provides a high |evel description of a multi-gateway
satellite network. Figure 1 shows a exanple of a multigateway
satellite system It is worth pointing out that sone functionna

bl ocks aggregate the traffic coming fromnultiple users, and thus are
opportunity for including network coding.
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Figure 1: Data plane functions in a generic satellite multi-gateway

system

3. Status of network coding in actually deployed satellite systens

Figure 2 presents the status of the network codi ng depl oynent in
satellite systems. The information is based on the taxonony docunent
[1-D.irtf-nwcrg-network-codi ng-taxonomnmy] and the notations are the
foll owi ng: End-to-End Codi ng (E2E), Network Coding (NC), Intra-Fl ow
Coding (IntraF), Inter-Flow Coding (InterF), Single-Path Coding (SP)

and Multi-Path Coding (MP).
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X1 enbodi es the source coding that could be used at application |eve
for video stream ng on a broadband access. X2 enbodi es the physica
| ayer that is applied on the PLFRAME to have an opti mal usage of the
satellite capacity.

Fom e e Fom e e TR o e oo Fom e e +
| | Upper | Mddle | Communication |ayers

I | Appl. | ware I I
+ Fom e - Fomm e o e e e o Fom e - +
[ | Source | Network | Packetization | PHY |
| | coding | AL-FEC | UDP/IP | layer

Fom e e Fom e e TR o e oo Fom e e +
|E2E | X1 | I I I
| NC I I I I I
| I ntraF| X1 | | | |
| I nterF [ [ [ X2 |
| SP [ X1 | [ [ X2 |
| MP I I I I I
[ S, [ R, T T [ R, +

Figure 2: Network coding and satellite systens
4., Qpportunities for nore network coding in satellite systens

This section extends Section 3 by presenting the opportunities for
more network coding in satellite systens.

These opportunities are further detailed in Section 5 and listed in
this section:

o (1) two way relay channel node

0 (2) reliable multicast;

0 (3) inproving random access;

o0 (4) network coding and hybrid access;

We propose to include sone of the identified opportunities in the
Fi gure 3.
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Figure 3: Opportunites for nore network coding and satellite systens

Qpportunities for nore network coding in SATCOM seens to be nore
relevant at the niddle ware or at the communi cation |ayer |evels.

5. Deployability and rel ated use cases
This section details use-cases where the usage of network coding
schemes coul d inprove the overall system and the deployability of the
opportunities that are provided in Section 4.

5.1. Network coding and VNF
Rel ated to the foreseen virtualized network infrastructure, the
net wor k codi ng schenes coul d be proposed as VNF and their
depl oyabil ity enhanced.

5.2. Network coding and PEP
Rel ated to the inpact and integration of network coding in Proxy-
Enhanced- Proxy RFC 3135 [ RFC3135] architecture. |In particular how
network coding can be integrated inside a PEP with QoS schedul er as
defined, for instance, in RFC 5865 [ RFC5865].
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9. Security Considerations
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10. References
10.1. Normmtive References

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119,
DO 10.17487/ RFC2119, March 1997,
<https://www. rfc-editor.org/info/rfc2119>.

[ RFC3135] Border, J., Kojo, M, Giner, J., Mntenegro, G, and Z
Shel by, "Performance Enhancing Proxies Intended to
M tigate Link-Rel ated Degradations”, RFC 3135,
DO 10.17487/ RFC3135, June 2001,
<https://www. rfc-editor.org/info/rfc3135>.

[ RFC5865] Baker, F., Polk, J., and M Dolly, "A Differentiated
Services Code Point (DSCP) for Capacity-Admitted Traffic",
RFC 5865, DO 10. 17487/ RFC5865, My 2010,
<https://ww.rfc-editor.org/info/rfc5865>.

10.2. Infornmtive References

[I-D.irtf-nwerg-network-codi ng-taxonony]
Adanson, B., Adjih, C., Bilbao, J., Firoiu, V., Fitzek,
F., samah. ghanem@mail.com s., Lochin, E., Msucci, A,
Mont petit, M, Pedersen, M, Peralta, G, Roca, V.,
Saxena, P., and S. Sivakumar, "Network Codi ng Taxonony",
draft-irtf-nwcrg-network-codi ng-taxonony-05 (work in
progress), July 2017.

Aut hor s’ Addr esses

Kuhn, et al. Expires May 3, 2018 [ Page 7]



Internet-Draft

Ni col as Kuhn (editor)
CNES

18 Avenue Edouard Belin
Toul ouse 31400

France

Phone: 0033561273213
Emai |l : nicol as. kuhn@nes. fr

Enmmanuel Lochin (editor)
| SAE

10 Avenue Edouard Belin
Toul ouse 31400

France

Emai | : emmanuel . | ochi n@ sae. fr

Har al d Ski nnenoen
AnsuR Technol ogi es
Martin Linges Vei 25
Fornebu 1364

Nor way

Emai | : haral d@nsur. no

Samah A. M GChanem

I ndependent Seni or Resear cher
West Bank

Pal esti ne

Enai | : sanmah. ghanem@nuai | . com
Josu Bi | bao

| kerl an

Spai n

Emai | : JBi | bao@ker| an. es
Goiuri Peralta

I kerl an

Spai n

Emai | . gperalta@kerl an. es

Kuhn, et al. Expires May 3, 2018

Net work coding and satellites

Cct ober 2017

[ Page 8]



