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Abst r act

Thi s docunment defines an extension to the Dynami c Li nk Exchange
Protocol (DLEP) to provide the utilization of a radi o channel.

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 18 Septenber 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

The Dynami c Li nk Exchange Protocol (DLEP) is defined in [ RFC8175].

It provides the exchange of link-related control information between
DLEP peers. DLEP peers are conprised of a nodemand a router. DLEP
defines a base set of nechanisns as well as support for possible
extensions. This docunent defines one such extension. Radio channe
utilization provides a packet/frane independent nmeasurenment how a
radi o channel is used and how nmuch resources are still avail able.
Wil e incoming and outgoing traffic can be easily neasured on the
router, the amount of airtime used by nmanagenment traffic of the radio
isinvisible to the router, as is unicast traffic between two

adj acent radios (unless the radi o supports prom scous node). This
could present the a fully utilized radio channel to the router as
totally empty. Getting a direct radio |evel information how nuch
time on the radi o channel has been used up by i ncom ng or outgoing
data or control franes allows a router to calculate a better routing
metric or allows nmanagenent agents to detect a channel being unusabl e
for communi cati on because of external jamm ng.

1.1. Requirenents Language

In many | ETF docunents, several words, when they are in all capitals
as shown below, are used to signify the requirenents in the
specification. These capitalized words can bring significant clarity
and consistency to documents because their neanings are well defined.
Thi s docunent defines how those words are interpreted in | ETF
docunents when the words are in all capitals.
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* These words can be used as defined here, but using themis not
required. Specifically, normative text does not require the use
of these key words. They are used for clarity and consi stency
when that is what's wanted, but a |lot of normative text does not
use themand is still normative.

* The words have the meani ngs specified herein only when they are in
all capitals.

*  \When these words are not capitalized, they have their nornal
Engl i sh neani ngs and are not affected by this docunent.

Aut hors who foll ow these guidelines should incorporate this phrase
near the beginning of their docunent:

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL
NOT", "SHOULD', "SHOULD NOT*, "RECOMVENDED', " NOT RECOMVENDED',
"MAY", and "OPTIONAL" in this docunent are to be interpreted as
described in BCP 14 [RFC2119] [ RFC8174] when, and only when, they
appear in all capitals, as shown here.

2. Extension Usage and ldentification

The use of the Channel Uilization Extension SHOULD be confi gurable.
To indicate that the Channel Utilization Extension is to be used, an
i mpl ement ati on MUST include the Radi o Channel Utilization Extension

IDin the Extensions Supported Data Item The Extensions Supported

Data Itemis sent and processed according to [ RFC8175].

The Channel Uilization TLVs can be used by the router to inprove the
tracki ng of channel usage by different radi os and give a nore exact
estimate how nmuch free capacity the channel has currently. This
informati on can be used for adjusting timng intervals between
automatically generated data, e.g. HELLO nessages of the |oca

routing protocol

Al four Data Itenms are 64 bit unsigned integers tinme nmeasurements in
nanoseconds since an arbitrary starting point, e.g. the radio bootup
Each val ue nmonotonically increases for the entire duration of the
DLEP session; they are never reset.

Each of the four data itens tracks the tinme the radio is in a certain
type of operation.
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| Active | Time the radio has been operational |
| and able to interact with the channel |

S T +
| Busy | Tine the radi o channel was bl ocked |

| for an arbitrary reason |
Fomm oo o e m e e e e e e e e e e e e e e me e +
| RX | Tinme the radi o was receiving data |
S I O +
| TX | Tinme the radio was transnitting data |
Fommmaa - T +

Table 1: Channel utilization data types

A radio that doesn’t track the tinme for receiving (RX) and
transmtting (TX) data explicitly MIUST add all time intervals the
radi o channel is not free into the Radio Channel Busy Data Item

The tine the radi o channel has been free can be cal cul ated by
substracting the values of Busy, Rx and Tx fromthe val ue provided by
the Radi o Active Channel Data Item By tracking these val ues over
time the router can cal cul ate the channel usage statistics for
routing metrics or report the received value to a managenent | ayer

A radio that is using independent channel resources for each nei ghbor
(e.g. by beamformng) can also track and report channel usage tine
for each DLEP nei ghbor.

3. Data Itens

All four Data Itens of this extension can be used both as Session

specific and Destination specific nmetrics. |If the radio is only
tracki ng channel usage on the interface level, the Data Itens are
used i n SessionlnitResponse and SessionUpdate nessages. |If the radio

al so is tracking channel usage for each Destination, they are al so
used in DestinationUp, DestinationUpdate and
Desti nati onAnnounceResponse nessages.

Al four Data Itens contain a single 64 bit unsigned integer tine
interval neasured in nanoseconds as the TLV val ue.
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3.1. Radio Channel Active Data |Item

Radi o Channel Active Item contains information how |long the radio
channel has been active. This provides the router with a reference
to interpret the values provided by the other three Data Itens.
Because of this the value in this itemnust be larger than the val ues
in the other three Data Itens this extensions defines together.

This Data Itemis mandatory for SessionlnitResponse nessages.

The format of the Radi o Channel Active Data Itemis:
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Figure 1
Data Item Type: TBD1
Length: 8
Active Tinme: Tinme in nanoseconds since the channel has been in use.
3.2. Radio Channel Busy Data Item
Radi o Channel Busy lItem contains information how nuch tinme the radio
channel has been busy, not including the tine provided in the Channel

Rx and Chanel Tx Data Item

The format of the Radio Channel Busy Data Itemis:

+ooo
+ P

1 2
89012345 01234567829
T S

+ =

h
B S Rt it SN S DU S

eng

1
FTHEN

6 789
e
| Lengt
+-+-+- +

1
+
1

B e

Busy Ti e

+—+—+—+00
¥

+
I
+
I
+
I
+

i S i i i i SR N R R S S

Rogge Expi res 18 Septenber 2026 [ Page 5]



Internet-Draft DLEP Channel Utilization March 2026

Fi gure 2
Data |tem Type: TBD2
Length: 8

Busy Tinme: Time in nanoseconds the channel was busy during its
active tinme.

3.3. Radio Channel Rx Data Item

Radi o Channel Rx Itemcontains information how rmuch tine the | ocal
radi o has been receiving data from ot her radios.

The format of the Radi o Channel Rx Data Itemis:
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Figure 3
Data Item Type: TBD3
Length: 8

Rx Tinme: Tinme in nanoseconds the |ocal radio has received data from
other radios during its active tine.

3.4. Radio Channel Tx Data |tem

Radi o Channel Tx Iltemcontains information how nmuch tinme the | ocal
radio has been transmtting data to other radios.

The format of the Radio Channel Tx Data ltemis:
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Figure 4
Data |Item Type: TBD4
Length: 8

Tx Tinme: Tinme in nanoseconds the | ocal radio has transmtted data to
other radios during its active tine.

4. Security Considerations

The extension introduces a new Data Itemfor DLEP. The extension
does not inherently introduce any additional vulnerabilities above
those docunmented in [RFC8175]. The approach taken to security in
that document applies equally when running the extension defined in
this docunent.

5. 1 ANA Consi derations

As described bel ow, | ANA has assigned two val ues per this document.
Both assignments are to registries defined by [ RFC8175].

5.1. Extension Type Val ue

| ANA has assigned the follow ng value in the "Extension Type Val ues”
registry within the "Dynam ¢ Link Exchange Protocol (DLEP)

Par anmeters" registry. The new value is in the range with the
"Specification Required" [RFC8126] policy:

+o-m - - o e e e e e e e oo S +
| Code | Description | Reference |
Fomm o - o e e e e e e eie oo n o +
| TBD5 | Radio Channel Utilization | This document |
Fom e e - - Tt o m e e e oo - +

Tabl e 2: New Ext ension Type Val ue
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5.2. Data |tem Val ue

| ANA has assigned the following value in the "Data Item Type Val ues”
registry within the "Dynam ¢ Link Exchange Protocol (DLEP)

Par aneters" registry. The new value is in the range with the
"Specification Required" [RFC8126] policy:

o m e e e - o e e e e e e e oo Fom e e e oo - +
| Type Code | Description | Reference |
M o e e e e o o - R +
| TBD1 | Radi o Channel Active | This docunent |
Fom e oo g o +
| TBD2 | Radi o Channel Busy | This document |
o m e e e - o e e e e e e e oo Fom e e e oo - +
| TBD3 | Radi o Channel Rx | This document |
M o e e e e o o - R +
| TBD4 | Radi o Channel Tx | This docunent |
Fom e oo g o +

Tabl e 3: New Data |tem Val ue
6. Normmtive References

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

[ RFC8174] Leiba, B., "Anbiguity of Uppercase vs Lowercase in RFC
2119 Key Wirds", BCP 14, RFC 8174, DA 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

[ RFC8175] Ratliff, S., Jury, S., Satterwhite, D., Taylor, R, and B.
Berry, "Dynam c Link Exchange Protocol (DLEP)", RFC 8175,
DO 10.17487/ RFC8175, June 2017,
<https://www. rfc-editor.org/info/rfc8175>.

7. Informative References
[ RFC8126] Cotton, M, Leiba, B., and T. Narten, "Guidelines for
Witing an | ANA Consi derations Section in RFCs", BCP 26,
RFC 8126, DO 10.17487/ RFC8126, June 2017,
<https://www. rfc-editor.org/info/rfc8126>.

Aut hor’ s Addr ess

Rogge Expi res 18 Septenber 2026 [ Page 8]



Internet-Draft DLEP Channel Utilization March 2026

Henni ng Rogge

Fraunhof er FKI E

Fraunhof er Strasse 20

53343 Wacht berg

Ger many

Emai | : henni ng. rogge@ ki e. fraunhof er. de

Rogge Expi res 18 Septenber 2026 [ Page 9]



