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Abst ract

Determ ni stic Networking (DetNet) provides a capability for the
delivery of data flows with extrenmely | ow packet |oss rates and
bounded end-to-end delivery latency. The enabler to DetNet is a
proper queue scheduling nmechani sm such as tinmeslot based queueing
and forwardi ng mechani sm which requires every router along the

Det Net path to collect the basic timeslot mapping rel ationship
between itself and its adjacent router. This document defines two
Si npl e Two- WAy Active Measurenent Protocol (STAMP) TLVs, to acquire
the basic tineslot napping relationship between the |ocal router and
its adjacent router.

Status of This Meno

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

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

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

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay 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 11 Decenber 2025.
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Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
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. I nt roduction

Determ nistic Networking (DetNet) provides a capability for the
delivery of data flows with extrenely | ow packet |oss rates and
bounded end-to-end delivery latency. DetNet is for networks that are
under a single adm nistrative control or within a cl osed group of

adm nistrative control. [RFC8578] presents the DetNet use cases and
[ RFC8655] provides the overall architecture for DetNet.

[1-D. peng-det net - packet -ti mesl ot - mechani snj specifies a queue
schedul i ng mechani smthat can be used for DetNet. To nake the

Ti mesl ot based Queuei ng and Forwardi ng (TQF) mechanismwork, it’s
required for every hop router along the DetNet path to collect the
basic tineslot napping relationship between itself and its adjacent
router. The basic tinmeslot napping relationship is not related to
any individual flow, but to a network topol ogical properties (such as
the beginning tine of the period configured by each node, |ink
propagati on del ay, etc).
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3.

The Sinple Two-Way Active Measurement Protocol (STAMP) provides a
capability for the neasurenment of various performance netrics in IP
networ ks. [RFC8762] defines the STAMP base functionalities and

[ RFC8972] specifies the use of optional STAMP extensions that use
Type- Lengt h- Val ue (TLV) encodi ng.

STAMP test packets are transnitted along an I P path between a
Sessi on- Sender and a Session-Reflector. The IP path can be either a
singl e-hop path or a multi-hop path, depending on the application
scenari o of STAMP
Thi s docunent defines two STAMP TLVs, to acquire the tinmeslot mapping
rel ati onship between the local router and its adjacent router, i.e.,
the mapping direction is fromthe local router to its adjacent
router.
Conventi ons
1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here
2. Abbreviations
Det Net: Deterninistic Networking
OP: O chestration Period
OPL: Orchestration Period Length
STAMP: Sinple Two-Way Active Measurenent Protoco
TLV: Type- Lengt h- Val ue
TQF: Timesl ot based Queuei ng and Forwar di ng

TLVs for Det Net
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3.1. Tinmeslot Mpping TLV

The Ti nmesl ot Mapping TLV enabl es coll ection of the mapping

relati onship of timeslots between the Session-Sender and the Session-
Refl ector. The tineslot mapping is based on a specific orchestration
period at both the Session-Sender and the Session-Reflector, and the

ti mesl ot mapping may be different among different orchestration

peri ods.
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Figure 1: Tinmeslot Mapping TLV
The fields are defined as foll ows:

* STAWMP TLV Fl ags: The STAMP TLV Fl ags foll ow the procedures
described in [ RFC8972].

* Type: Type (value TBD1l) for the Tineslot Mapping TLV.

* Length: A two-octet field, set equal to the length of the Val ue
field in octets. The length is 20 octets.

* (Orchestration Period Length: A four-octet field that characterizes
the orchestration period in mcrosecond at the Session-Sender.
The Session-Reflector uses this period as a key to natch the TQF
schedul i ng i nstance.

* Session-Sender Slot Length: A two-octet field that characterizes
t he Session-Sender tineslot in mcrosecond.
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* Session-Sender Slot X A two-octet field that characterizes the
Sessi on- Sender tineslot number (X) for which the Session- Sender
queries the mapping rel ationship.

* Session-Sender Trans-Deviation E: A four-octet field that
characterizes the tinme difference in mcrosecond between the begin
of timeslot (X) and the tine sending the STAMP packet, i.e., E =
sending time - X begin. This field may be zero, positive, or
negati ve.

* Session-Reflector Slot Length: A two-octet field that
characterizes the Session-Reflector tineslot in mcrosecond.

* Session-Reflector Slot Y. Atwo-octet field that characterizes the
Sessi on-Refl ector tineslot nunmber (Y) for which the Session-
Ref | ect or responds the mapping rel ati onship.

* Reflector’'s Slot Renaining Tine: A two-octet field that
characterizes the tinme difference in nicrosecond between the end
of timeslot (X) of Session-Sender and the end of tineslot (Y) of
Sessi on-Refl ector, where the end of tineslot (X) equals to the
time receiving the STAMP packet plus Session-Sender Slot Length
and mnus tinme difference (E). This field nay be zero, positive,
or negative.

* Return Code: A one-octet field that identifies the OPL nmatching
result at the Session-Reflector. It MJST be zeroed by the
Sessi on-Sender on transmt and ignored by the Session-Reflector on
receipt. The Session-Reflector MJST fill it with val ues defined
as foll ows.

- O0x01: TQF instance for the specific OPL is supported
- 0x02: TQF instance for the specific OPL is not supported
- Al other values are reserved for future use.

* Reserved: A one-octet field that MJUST be zeroed on transm sSion
and ignored on receipt.

The STAMP Sessi on- Sender that includes the Tineslot Mapping TLV sets
the value of the OPL field based on which the timeslot mapping is
queried. Also, the Session-Sender sets the val ues of the Session-
Sender Slot Length field, the Session-Sender Slot X field and the
Sessi on- Sender Trans-Deviation E field within the designated
orchestration period.
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The STAMP Session-Refl ector that received the test packet with the

Ti mesl ot Mappi nhg TLV MJST include the Tineslot Mapping TLV in the
reflected test packet. The Session-Reflector MIST set the val ues of
the OPL, Session-Sender Slot Length, Session-Sender Slot X and
Sessi on- Sender Trans-Deviation E fields equal to the values of the
corresponding fields fromthe test packet it has received. Also, the
Sessi on- Refl ector MJUST set the values of the Session-Reflector Slot
Length field, the Session-Reflector Slot Y field, and the Reflector’s
Slot Remaining Tine field within the designated orchestration period.
The Session-Reflector Slot Y is determ ned by the expected tine

recei ving the STAMP packet, which equals to the real tine receiving
the STAMP packet plus Session-Sender Slot Length and mnus tine
difference E. Besides, the Session-Reflector MIST set the val ue of
the Return Code field to reflect the operational result.

By the received Tineslot Mapping TLV in the reflected test packet,

t he Session-Sender can acquire the mapping rel ati onship between the
timesl ot nunber (X) at the Session-Sender and the timeslot nunber (Y)
at the Session-Reflector, as well as Y's remaining tine. In
addition, the Session-Sender can figure out the mapping relationship
bet ween any other tineslot nunber (I) at the Session-Sender and the
timesl ot nunber (J) at the Session-Reflector, by sone cal cul ations on
the TLV fields’ values. The mathematical fornula to derive the
timesl ot mapping relationship between the Session-Sender’s tinesl| ot
(1) and the Session-Reflector’s timeslot (J) is outside the scope of
this document and may refer to

[1-D. peng-det net - packet -ti nesl ot - nechani snj .

3.2. Ochestration Period Mapping TLV

The Orchestration Period Mapping TLV is an alternative to the

Ti mesl ot Mapping TLV, it also enables collection of the mapping

rel ati onship of timeslots between the Session-Sender and the Session-
Refl ector. The difference between the two TLVs is that the Tinmesl ot
Mappi ng TLV is used when the tineslot nunber (X) is provisioned at
the Session-Sender, and the Orchestration Period Mapping TLV is used
when the tineslot nunmber (X) is not provisioned at the Session-
Sender .
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Figure 2: Orchestration Period Mapping TLV

The fields are defined as foll ows:

*

M n,

STAMP TLV Fl ags: The STAMP TLV Fl ags follow the procedures
described in [ RFC8972].

Type: Type (value TBD2) for the Orchestration Period Mapping TLV.

Length: A two-octet field, set equal to the length of the Val ue
field in octets. The length is 16 octets.

Orchestration Period Length: A four-octet field that characterizes
the orchestration period in mcrosecond at the Sessi on-Sender

The Session-Reflector uses this period as a key to nmatch the TQF
schedul i ng i nstance.

Sessi on- Sender Trans-Deviation E: A four-octet field that
characterizes the time difference in mcrosecond between the begin
of orchestration period and the tinme sending the STAMP packet,
i.e., E=sending tine - OP.begin. This field may be zero,
positive, or negative.

Sessi on-Sender Slot Length: A two-octet field that characterizes
t he Session-Sender tineslot in mcrosecond.

Sessi on-Refl ector Slot Length: A two-octet field that
characterizes the Session-Reflector tineslot in mcrosecond.
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* Reflector’s OP Rermaining Time: A two-octet field that
characterizes the time difference in mcrosecond between the end
of the orchestration period of Session-Sender and the end of
orchestration period of Session-Reflector, where the end of the
orchestration period of Session-Sender equal to the tinme receiving
the STAMP packet minus tine difference E. This field may be zero,
positive, or negative.

* Return Code: A one-octet field that identifies the OPL matching
result at the Session-Reflector. |t MJST be zeroed by the
Sessi on-Sender on transnmt and ignored by the Session-Reflector on
receipt. The Session-Reflector MJST fill it with val ues defined
as foll ows.

- O0x01: TQF instance for the specific OPL is supported
- 0x02: TQF instance for the specific OPL is not supported
- Al other values are reserved for future use.

* Reserved: A one-octet field that MJUST be zeroed on transm ssion
and i gnored on receipt.

The STAMP Session- Sender that includes the O chestration Period
Mappi ng TLV sets the value of the OPL field based on which the
timesl ot mapping is queried. Also, the Session-Sender sets the

val ues of the Session-Sender Slot Length field and the Session- Sender
Trans-Deviation E field within the designated orchestration period.

The STAMP Session-Reflector that received the test packet with the
Orchestration Period Mapping TLV MUST include the Orchestration
Period Mapping TLV in the reflected test packet. The Session-

Refl ect or MUST set the values of the OPL, Session-Sender Slot Length,
and Session-Sender Trans-Deviation E fields equal to the val ues of
the corresponding fields fromthe test packet it has received. Also,
the Session-Reflector MUST set the values of the Session-Reflector
Slot Length field and the Reflector’s OP Renaining Tinme field within
the designated orchestration period. Besides, the Session-Reflector
MJST set the value of the Return Code field to reflect the
operational result.
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By the received Ochestration Period Mapping TLV in the refl ected
test packet, the Session-Sender can figure out the mapping

rel ati onshi p between any tinmeslot nunber (1) at the Session- Sender
and the tineslot nunber (J) at the Session-Reflector, by sone
calculations on the TLV fields’ values. The mathematical formula to
derive the tinmeslot mapping relationship between the Session-Sender’s
timeslot (1) and the Session-Reflector’s tinmeslot (J) is outside the
scope of this document and may refer to

[1-D. peng-det net - packet -ti nesl ot - nechani snj .

4. Security Considerations

Security issues discussed in [RFC8762], [RFC8972], and [ RFC9503]
apply to this docunent.

Basi ¢ validation checks can be perfornmed to mtigate the potenti al
attacks, for exanple, the Ochestration Period Length field of the
Ti mesl ot Mapping TLV and the Orchestration Period Mapping TLV is

| arger than the Session-Sender Slot Length field of the two TLVs in
the received STAMP packets at the Session-Reflector.

The usage of STAMP extensions defined in this docurment is intended
for depl oyment between two nei ghbouring nodes in a single network

adm ni strative domain. As such, the Session-Sender and Session-

Refl ector can be configured to check the source address while the
recei ved STAWP packet carries the extensions defined in this
docunent, and if it’s determ ned the source address doesn’'t belong to
its adjacent nodes, the received STAWMP packet MUST be dropped with a
notification sent to the network nmanagenent system

5. | ANA Consi derati ons

Fromthe "STAMP TLV Types" registry in the "Sinple Two-way Active
Measur enment Protocol (STAMP) TLV Types" nanespace, two new val ues for
the Tineslot Mapping TLV and the Orchestration Period Mapping TLV are
requested from | ANA as foll ows:

| Value | Description | Reference

[ pleesfesbumfesfumeumnl e s sy e e —p—
| TBDL | Tinmeslot Mapping | This draft |
S o m o oo S +
| TBD2 | Orchestration Period Mapping | This draft |
N o m e e e e e e e e e e e e e emamao - N +
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