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Abst r act

Thi s docunent describes | GP extensions to support Traffic Engineering
(TE) of deterministic routing, by specifying newinfornmation that a
router can place in the advertisenent of neighbors. This information
describes additional details regarding the state of the network that
are useful for determnistic traffic engineering path conputations.
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Internet-Drafts are working docunents of the Internet Engineering
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Internet-Drafts are draft docunments valid for a maxi mum of six nonths
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time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
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Copyri ght Notice
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1. Introduction

[ RFC8655] describes the architecture of a deterninistic networking
(Det Net) and defines the QoS goals of determnistic forwarding: 1)
M ni mum and maxi nrum end-to-end | atency from source to destination,
tinmely delivery, and bounded jitter (packet delay variation); 2) A
bounded packet | oss ratio under various assunptions about the
operational states of the nodes and links; 3) An upper bound on out-
of -order packet delivery. |In order to achieve these goals, DetNet
use resource reservation, explicit routing, and service protection,
as well as other neans. A determnistic forwarding path is typically
(but not necessarily) an explicit route so that it does not suffer
tenmporary interruptions caused by the convergence of routing or

bri dgi ng protocols.

The | EEE 802.1 WG has specified a set of queuing, shaping, and
scheduling algorithns that are mainly used for L2 networks, such as
ATS [| EEE802. 1Qcr], CBS [| EEE802. 1Qav], and CQF/ ECQF [| EEE802. 1(xch]
[ EEE802. 1Qdv]. There are sone chall enges in applying these
mechani sms to | P/ MPLS network, mainly due to the cost of per flow
state, or limted service scale. There are also sone enhanced data
pl ane (EDP) queuei ng mechani snms under di scussion in DetNet working
group to neet |arge scaling requirenents, such as C SCORE
[1-D.joung-detnet-statel ess-fair-queuing], EDF

[1-D. peng-det net - deadl i ne- based-forwardi ng], TOQF
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[1-D. peng-det net - packet -ti nesl ot - nechani snj, gLBF

[1-D. eckert-detnet-glbf]. According to [Net-Cal culus], queueing
mechani sms may be roughly classified into two categories: rate based,
and del ay based. For exanple, ATS, CBS, C SCORE, and gLBF are rate
based nmechani snms, whil e CQF/ ECQF, EDF, and TQF are del ay based
mechani sms. It can also be classified fromother dinmensions, such as
wor k- conservi ng or non work-conserving. One nechani sm nay correspond
to nultiple categories simultaneously.

The | atency bound provided by rate based nmechanisns is generally

i nversely proportional to the service rate of the flow or flow
aggregate, and overestimated. Wile the | atency bound provided by
del ay based nmechanisns is related to the tine resources consuned by
the flow by accurately planning the scheduling orders (e.g., slot,
deadline), and is an accurate preset val ue.

In order to provide Det Net Q©S, queuei ng nechanisns not only specify
schedul i ng techni ques on the data plane, but al so quantify forwarding
resources to provide a foundation for adm ssion control of service
flows. GCenerally, the successful operation of a DetNet queueing
mechani smrelies on adm ssion control of the data volune and data
rate allowed to be released into the network, and avoi di ng burst
accunul ation at internedi ate nodes. The deterninistic forwarding
resources will be designed around two factors: data volune and data
rate. Note that in L4S architecture [RFC9330], the endpoint of
transport layer also dynamically control these two factors in
response to network congestion indications to get |low | atency target,
however, it rely on heuristics that can either undershoot or
overshoot the bottleneck bandwi dth, and | atency bound cannot be
guar ant eed.

Thi s docunent describes | GP extensions to advertise forwarding
resources related with determ nistic queuei ng nechanisns in the
networ k, which nay be used for the deterministic traffic engineering
pat h conput ati on.

2. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "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
capitals, as shown here
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3.

Det erm ni stic Forwardi ng Resources

One or nore queuei ng mechani sms may be enabl ed on the sane |ink, each
of which nay support single or nultiple instances (or considered as
multiple capability levels), and each instance has dedicated
deterministic forwarding resources. For exanple, the traditiona
Strict Priority (SP) mechani sm may support 8 traffic classes and each
has the Maxi mum Reservabl e Bandwi dth resource. It is known that SP
faces challenges in providing DetNet Q0S. For any queuei ng mechani sm
that can guarantee DetNet QS, it is simlar to support nultiple

i nstances, especially the determnistic forwarding resources involved
can be summuarized into two types:

* Bandwi dth: refers to the share of |ink capacity allocated by an
instance. |In some contexts, bandwidth is also replaced by terns
such as service rate or data rate.

* Burst: refers to the data volune that an instance is allowed to
send during a busy period of scheduling.

For ATS, CBS, or gLBF, they may support multiple instances (such as 8
traffic classes ), and each instance has dedi cated Maxi num Reservabl e
Bandwi dt h ( MRBan) and Maxi num Reservabl e Burst (MRBur). DetNet flows
mapped to a certain instance will consunme the resources of that
instance. The MRBan and MRBur corresponding to a certain instance
are the domi nator factors for the worst-case per-hop | atency for that
i nst ance.

For C-SCORE, it may be considered to support a single instance, and
have Maxi mum Reservabl e Bandwi dth (MRBan) and Maxi num Reservabl e
Burst (MRBur). DetNet flows mapped to CSCORE will consume the
resources of this instance. The Maxi mum Reservabl e Burst resource
provided by CSCORE is actually determ ned by the physical size of
the used sorted-queue, which stores all concurrent incom ng bursts.
However, the MRBan and MRBur of C-SCORE are only used for adnitting
condition check, and the worst-case per-hop latency for each flowis
only determined by flow s service rate and burst size.

For CQF/ ECQF, they may support nultiple instances each with specific
cycle duration (e.g., 10us). Each instance has dedicated Maxi mum
Reservabl e Bandwi dt h (MRBan) and Maxi mum Reservabl e Burst (MRBur),
where MRBur = MRBan * cycle duration. Note that MRBur represents the
resources of the entire instance, not the resources of a specific
cycl e under the instance (e.g., a instance may have cycle a, b, c).
Det Net flows mapped to a certain instance will consune the resources
of that instance. However, the MRBan and MRBur of CQF/ ECQF are only
used for admitting condition check, and the worst-case per-hop del ay
is determned by the cycle duration
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For EDF, it may support multiple instances each with specific delay
|l evel (e.g., 10us). Each instance has dedi cated Maxi mum Reservabl e
Bandwi dt h ( MRBan) and Maxi num Reservabl e Burst (MRBur). The MRBan
and MRBur of all instances neet the shcedulability condition. DetNet
flows mapped to a certain instance will consune the resources of that
i nstance. However, the MRBan and MRBur of EDF are only used for

adm tting condition check, and the worst-case per-hop delay is
determ ned by the delay |evel

For TQF, it may support multiple instances each with specific
orchestration period (e.g., 1ns) that containing N tineslots. Each
i nstance has dedi cat ed Maxi mum Reservabl e Bandwi dt h (MRBan) and

Maxi mum Reservabl e Burst (MRBur), where MRBur = MRBan * timesl ot
length. Note that MRBur represents resources for individua
timeslot, and in general all tinmeslots have the sane MRBur val ue.

Det Net flows napped to a certain instance will consune the resources
of that instance. However, the MRBan and MRBur of TQF are only used
for adnmitting condition check, and the worst-case per-hop delay is
determined by the tinmeslot Iength, as well as the mapping

rel ati onshi p between the incom ng and outgoing tineslots.

The link should also maintain the unused resources of each capability
| evel based on the reservation result, i.e., Unused Bandw dth and
Unused Burst. Initially, unused resources are equal to the naximm
avai l abl e reservabl e resources, and only the nmaxi mum avail abl e
reservabl e resources need to be advertised by IGP if there is no
consunption of resources. The utilized resources are equal to the
maxi mum r esour ces mnus the unused resources.

The rate based queuei ng nmechani sns can al ways use MRBan and MRBur to
cal cul ate |l atency bound, as |long as the reserved bandw dth and burst
resources consuned by admitted fl ows do not exceed MRBan and MRBur,
respectively. Alternatively, it may also use the utilized bandw dth
and bursts to calculate | atency bound, which however will change with
the dynam ¢ admi ssion and rel ease of flows.

EDF nechani sm can al ways use MRBan and MRBur to check the

schedul ability condition, as long as the reserved bandw dth and bur st
resources consuned by admitted flows do not exceed MRBan and MRBur,
respectively. Alternatively, whenever a new flowis admtted, it
uses the utilized bandwi dth and bursts to check the schedulability
condi ti on.
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4. 1SI'S Advertisement of Link Scheduling Capability

A new I S-1S sub-TLV is defined: the DetNet Scheduling Capability Sub-
TLV, which is advertised within TLV-22, 222, 23, 223, 141, 25. For
each link, nmultiple DetNet Scheduling Capability Sub-TLVs can be

i ncl uded, dependi ng on how nmany schedul i ng nechani sns are enabl ed on

the |ink.

The following format is defined for the Det Net Scheduling Capability

Sub- TLV:

0

1 2 3

01234567890123456789012345678901
T T T o T i S S i oI S SEp S S S

Type | Length | ST | Flags | 1] Q

i S T i S S T S ATt S A A S S S S S

Schedul ing Capability Info (variabl e) /1

T T S S S e i o S i S S S S S S S

wher e:

Type:

Figure 1

TBD.

Lengt h: vari abl e, depending on size of the Scheduling Capability
Info field.

ST(Scheduling Type): 1 byte, represents the type of scheduling
mechani sm supported by the |ink, as bel ow

0:

Reserved for default or unspecified scheduling nechanisns,

such as SP (strict priority) that is widely used in the
network. It is not recommended to explicitly advertise the
detailed capability information of default scheduling
mechani sms by the DetNet Scheduling Capability Sub-TLV.

1:

2

Peng

ATS [ | EEE802. 1Qcr] .

CBS [ | EEE802. 1Qav] .

ATS+CBS [ ATSpl usCBS] .

CQF/ ECQF [ | EEE802. 1Qch] [ EEE802. 1Qdv] .

EDF [ | -D. peng-det net - deadl i ne- based- f orwar di ng] .

Expires 12 July 2026 [ Page 6]



I nternet-Draft Determ ni stic Routing January 2026

Peng

6: TQF [I-D. peng-detnnet-packet-tinesl ot-nmechanisn.
7: C SCORE [I-D.joung-detnet-statel ess-fair-queuing].
8: gLBF [I-D. eckert-detnet-glbf].

9~255: To be defined in the future.

Flags: 1 byte, currently two flags are defined as bel ow

I (In-time node): indicates whether the scheduling nmechani sm
supports in-tine scheduling node. Support if set, otherw se
not support. In-tine scheduling node can be understood as
sendi ng the packet as soon as possible before its bounded

| at ency per-hop

O (On-tine node): indicates whether the scheduli ng nechani sm
supports on-tine scheduling node. Support if set, otherw se
not support. On-time scheduling nbde can be understood as
sendi ng the packet as close as possible to its bounded | atency
per - hop.

Schedul ing Capability Info: Includes capability |level informtion
corresponding to the specific scheduling nechanismtype with
vari abl e size, depending on the ST.

If ST is one of ATS, CBS, ATS+CBS, or gLBF, the field size is 1
byte, and it contains the nunber (i.e., n) of traffic classes
supported by the scheduling mechanism Let the first traffic
class be 0, the last traffic class be n-1, with ascending
priority order fromtraffic class O to traffic class n

If ST is CQF/ECQF, the field size is n*2 bytes, and it contains
n cycle durations, each with 2 bytes, in unit of mcroseconds.
For exanple, the cycle duration may be 10 us, or 20 us, and so
on. Different cycle durations represent different CQF

i nst ances.

If ST is EDF, the field size is 6 bytes, and it contains the

m ni mum delay level (2 bytes, in unit of mcroseconds), maxinmm
delay level (2 bytes, in unit of mcroseconds), and delay |eve
interval (2 bytes, in unit of mcroseconds) supported by the
EDF schedul i ng nechanism The nunber of supported delay |evels
can be deduced by n = (maxi num del ay | evel - m ni mum del ay
level) / delay level interval + 1. For exanple, the m ninmm
del ay | evel may be 10 us, the naxi mum delay | evel may be 100

us, and the delay |l evel interval nay be 10 us.
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- If STis TQF, the field size is n*8 bytes, and it contains n
TQF instances, each with 8 bytes. These 8 bytes specifically
include the Orchestration Period Length (4 bytes, in unit of
m croseconds), the anpbunt of timeslots N (2 bytes) within the
Orchestration Period, and the amount of tinmeslots M (2 bytes)
within the Scheduling Period. The tineslot |ength can be
deduced by Orchestration Period Length / N For exanple, the
Orchestration Period Length nay be 1000 us, containing 100
timeslots, and the Scheduling Period nmay contain fewer
timeslots, such as 10.

- If STis CSCORE, the field size is zero, and there is no need
to specify capability level information. It can be considered
to support a single unified instance.

For each schedul i ng mechani sm enabl ed on the Iink, the DetNet
Schedul i ng Capability Sub-TLV SHOULD be advertised once at nost. A
router receiving nultiple DetNet Scheduling Capability Sub-TLVs for
the sane |ink and same schedul i ng nechani sm SHOULD sel ect the first
advertisenent in the | owest-nunbered LSP.

5. 1SIS Advertisenment of Det Net Maxi mum Reservabl e Bandw dt h

A new | S-1S sub-TLV is defined: the DetNet Mxinmum Reservabl e

Bandwi dt h Sub- TLV, which is advertised within TLV-22, 222, 23, 223,
141, 25. For each link, multiple DetNet Muxi mum Reservabl e Bandw dth
Sub- TLVs can be included, depending on how many schedul i ng nechani sns
are enabl ed on the |ink.

Thi s sub-TLV contai ns the nmaxi num anmount of bandw dth that can be
reserved in the link with the direction fromthis node to the

nei ghbor, for each instance of a specific scheduling mechanism Note
that oversubscription is prohibited, so this nust be I ess than the
bandwi dt h of the I|ink.

The following format is defined for the Det Net Maxi mum Reservabl e
Bandwi dt h Sub- TLV:

0 1 2 3
01234567890123456789012345678901
e

| Type | Lengt h | ST |
i T R T i o e i Tl i S R T R R S S R S
| Maxi mum Reservabl e Bandwi dt h (vari abl e) /1

i T S S S T S S S S i S S S

Fi gure 2

Peng Expires 12 July 2026 [ Page 8]



I nternet-Draft Determ ni stic Routing January 2026

wher e:
Type: TBD.

Length: vari abl e, depending on size of the Maxi num Reservabl e
Bandwi dth fi el d.

ST(Scheduling Type): 1 byte, represents the type of scheduling
mechani sm supported by the link, as defined in Section 4.

Maxi mum Reservabl e Bandwi dt h: incl udes the naxi num reservabl e
bandwi dt h (MRBan) corresponding to the specific scheduling
mechani smtype with variable size, depending on the ST.

- If ST is one of ATS, CBS, ATS+CBS, or gLBF, the field size is
n*4 bytes, and it contains the MRBan per traffic class (4
bytes, in the unit of bytes per second in | EEE fl oating point
format), fromtraffic class O to traffic class n-1

- If ST is CQF/ECQF, the field size is n*6 bytes, and it contains
n tuple <cycle duration(2B), MBan(4B)>, where, cycle duration
in the unit of mcroseconds, and MRBan in the unit of bytes per
second in | EEE floating point format.

- |If ST is EDF, the field size is n*6 bytes, and it contains n
tupl e <del ay | evel (2B), MRBan(4B)>, where, delay level in the
unit of mcroseconds, and MRBan in the unit of bytes per second
in |EEE floating point format. Note that all delay |evels’
maxi mum r eservabl e bandwi dth nust neet the schedulability
condi ti on.

- If STis TQF, the field size is n*8 bytes, and it contains n
tupl e <OPL(4B), MRBan(4B)>, where, OPL (O chestration Period
Length) in the unit of mcroseconds, and MRBan in the unit of
byt es per second in | EEE fl oating point fornmat.

- If STis CSCORE, the field size is 4 bytes, and it contains
the MRBan in the unit of bytes per second in | EEE floating
poi nt format.

For each schedul i ng mechani sm enabl ed on the |ink, the DetNet Maxi nmum
Reservabl e Bandwi dt h Sub- TLV SHOULD be advertised once at nost. A
router receiving nmultiple DetNet Maximum Reservabl e Bandwi dt h Sub-
TLVs for the same |link and same schedul i ng nechani sm SHOULD sel ect
the first advertisenent in the | owest-nunbered LSP

Not e that oversubscription is prohibited, so that the sum of MBan of
all schedul i ng mechani snms nust be less than the |ink capacity.
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6. |SIS Adverti senment of DetNet Unreserved Bandw dth

A new | S-1S sub-TLV is defined: the DetNet Unreserved Bandw dth Sub-
TLV, which is advertised within TLV-22, 222, 23, 223, 141, 25. For
each link, nmultiple DetNet Unreserved Bandw dth Sub-TLVs can be

i ncl uded, dependi ng on how nmany schedul i ng nechani sns are enabl ed on
the 1ink.

Thi s sub-TLV contains the anobunt of bandw dth reservable in the Iink
with the direction fromthis node to the neighbor, for each instance
of a specific scheduling mechanism Initially, the unreserved

bandwi dt h equal s to the maxi num reservabl e bandw dt h.

The following format is defined for the Det Net Unreserved Bandw dth
Sub- TLV:

0 1 2 3
01234567890123456789012345678901
T S S T S S it i S SRS

| Type | Lengt h | ST |
B i s T T i i o S o T Ji I
| Unreserved Bandwi dth (vari abl e) /1

T T S i Su S SEp S SR R Tk ok T

Figure 3
wher e:
Type: TBD.

Lengt h: vari abl e, depending on size of the Unreserved Bandw dth
field.

ST(Scheduling Type): 1 byte, represents the type of scheduling
mechani sm supported by the link, as defined in Section 4.

Unr eserved Bandwi dt h: includes the unreserved bandw dth (UBan)
corresponding to the specific scheduling nmechanismtype with
vari abl e size, depending on the ST.

- |If ST is one of ATS, CBS, ATS+CBS, or gLBF, the field size is
n*4 bytes, and it contains the UBan per traffic class (4 bytes,
in the unit of bytes per second in | EEE floating point format),
fromtraffic class 0 to traffic class n-1.
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- If ST is CQF/ECQF, the field size is n*6 bytes, and it contains
n tuple <cycle duration(2B), UBan(4B)>, where, cycle duration
in the unit of mcroseconds, and UBan in the unit of bytes per
second in | EEE floating point format.

- |If ST is EDF, the field size is n*6 bytes, and it contains n
tupl e <del ay |evel (2B), UBan(4B)>, where, delay level in the
unit of mcroseconds, and UBan in the unit of bytes per second
in | EEE floating point format.

- If STis TQF, the field size is n*8 bytes, and it contains n
tuple <OPL(4B), UBan(4B)>, where, OPL (Orchestration Period
Length) in the unit of mcroseconds, and UBan in the unit of
bytes per second in | EEE fl oating point format.

- If STis CSCORE, the field size is 4 bytes, and it contains
the UBan in the unit of bytes per second in | EEE floating point
format.

For each schedul i ng mechani sm enabl ed on the Iink, the DetNet

Unr eserved Bandwi dth Sub-TLV SHOULD be advertised once at nmost. A
router receiving nmultiple DetNet Unreserved Bandw dth Sub-TLVs for
the sane |ink and sanme schedul i ng nechani sm SHOULD sel ect the first
advertisenent in the | owest-nunbered LSP.

7. I SIS Adverti senment of Det Net Maxi num Reservabl e Bur st

A new | S 1S sub-TLV is defined: the DetNet Maxi mum Reservabl e Burst
Sub-TLV, which is advertised within TLV-22, 222, 23, 223, 141, 25.
For each link, nmultiple DetNet Mxinmm Reservabl e Burst Sub-TLVs can
be included, depending on how many schedul i ng nmechani sns are enabl ed
on the Iink.

The following format is defined for the Det Net Maxi num Reservabl e
Bur st Sub- TLV:

0 1 2 3
01234567890123456789012345678901
i S T S S e S S

| Type | Lengt h | ST |
i i i T i I S i e s o o i i
| Maxi mum Reservabl e Burst (vari abl e) /1

e T S S S e e S S S A S S S R

Figure 4

wher e:
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Type: TBD.

Lengt h: vari abl e, depending on size of the Maxi num Reservabl e
Burst field.

ST(Scheduling Type): 1 byte, represents the type of scheduling
mechani sm supported by the link, as defined in Section 4.

Maxi mum Reservabl e Burst: includes the nmaxi mum reservabl e burst
(MRBur) corresponding to the specific scheduling nechani smtype
with variable size, depending on the ST

- |If ST is one of ATS, CBS, ATS+CBS, or gLBF, the field size is
n*4 bytes, and it contains the MRBur per traffic class (4
bytes, in the unit of bytes), fromtraffic class 0 to traffic
cl ass n-1.

- If ST is CQF/ECQF, the field size is n*6 bytes, and it contains
n tuple <cycle duration(2B), MBur(4B)>, where, cycle duration
in the unit of mcroseconds, and MRBur in the unit of bytes.
Note that MRBur represents the resources of the entire CQF
i nstance, not the resources of a specific cycle (or bin) under
that instance (e.g., a CQF instance may configure 3-bin node,
with bin a, b, c).

- |If ST is EDF, the field size is n*6 bytes, and it contains n
tupl e <del ay | evel (2B), MRBur(4B)>, where, delay level in the
unit of mcroseconds, and MRBur in the unit of bytes. Note
that all delay levels’ maxi numreservable burst nust neet the
schedul ability condition equation

- If STis TQF, the field size is n*8 bytes, and it contains n
tupl e <OPL(4B), MRBur(4B)>, where, OPL (O chestration Period
Length) in the unit of mcroseconds, and MRBur in the unit of
bytes. Note that MRBur represents resources for individua
timeslot within the Orchestration Period, and in general all
ti meslots have the sane MRBur val ue.

- If STis CSCORE, the field size is 4 bytes, and it contains
the MRBur in the unit of bytes.

For each schedul i ng mechani sm enabl ed on the Iink, the DetNet Maxi nmum
Reservabl e Burst Sub-TLV SHOULD be advertised once at nost. A router
receiving nmultiple DetNet Maxi num Reservable Burst Sub-TLVs for the
same |link and same schedul i ng nechani sm SHOULD sel ect the first
advertisement in the | owest-nunbered LSP
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8.

ISI'S Adverti sement of Det Net Unreserved Burst

A new I S-1S sub-TLV is defined: the DetNet Unreserved Burst Sub-TLV,
which is advertised within TLV-22, 222, 23, 223, 141, 25. For each
link, multiple DetNet Unreserved Burst Sub-TLVs can be included,

dependi ng on how nmany schedul i ng mechani sns are enabled on the |ink

The following format is defined for the Det Net Unreserved Burst Sub-
TLV:

0 1 2 3
01234567890123456789012345678901
T S S T S S it i S SRS

| Type | Lengt h | ST |
B i s T T i i o S o T Ji I
| Unreserved Burst (vari abl e) /1

T S i i S SIS S S R S T T

Figure 5

wher e:

Peng

Type: TBD.
Lengt h: vari abl e, depending on size of the Unreserved Burst field.

ST(Scheduling Type): 1 byte, represents the type of scheduling
mechani sm supported by the link, as defined in Section 4.

Unreserved Burst: includes the unreserved burst (UBur)
corresponding to the specific scheduling nmechanismtype with
vari abl e size, depending on the ST.

- |If ST is one of ATS, CBS, ATS+CBS, or gLBF, the field size is
n*4 bytes, and it contains the UBur per traffic class (4 bytes,
in the unit of bytes), fromtraffic class O to traffic class
n-1.

- If ST is CQF/ECQF, the field size is n*6 bytes, and it contains
n tuple <cycle duration(2B), UBur(4B)>, where, cycle duration
in the unit of nmicroseconds, and UBur in the unit of bytes.
Note that UBur represents the resources of the entire CQF
i nstance, not the resources of a specific cycle (or bin) under
that instance (e.g., a CQF instance may configure 3-bin node,
with bin a, b, c).
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- |If ST is EDF, the field size is n*6 bytes, and it contains n
tupl e <del ay | evel (2B), UBur(4B)>, where, delay level in the
unit of mcroseconds, and UBur in the unit of bytes.

- If STis TQF, the field size is 4+k*6 bytes, and it contains
OPL(4B) and k (k <= N) tuple <timeslot id(2B), UBur(4B)>,
where, OPL (Orchestration Period Length) in the unit of
m croseconds, and UBur in the unit of bytes. Note that UBur
represents resources for individual tineslot within the
O chestration Peri od.

- If STis CGSCORE, the field size is 4 bytes, and it contains
the UBuUr in the unit of bytes.

For each schedul i ng mechani sm enabl ed on the Iink, the DetNet
Unreserved Burst Sub-TLV SHOULD be adverti sed once at npbst, except
that TQ- may advertise nmultiple DetNet Unreserved Burst Sub-TLVs each
for a set of tinmeslots. A router receiving multiple DetNet
Unreserved Burst Sub-TLVs for the sane |link and same scheduling
mechani sm (and sane tineslot id in the case of TQF scheduling type),
SHOULD sel ect the first advertisenent in the | owest-nunbered LSP

9. ISIS Advertisenment of DetNet Tineslot Mapping

A new | S-1S sub-TLV is defined: the DetNet Tineslot Mapping Sub-TLV,
which is advertised within TLV-22, 222, 23, 223, 141, 25. For each
l'ink, multiple DetNet Tinmeslot Mapping Sub-TLVs can be included,
dependi ng on how nany instances are enabled on the Iink. Note that
each instance has specific period |l ength which contains nultiple
consecutive cyclic tinmeslots, e.g, period 100 m croseconds may
contain 10 consecutive cyclic tineslots (from#0 to #9) with each
timesl ot 10 m croseconds.

[1-D. xp-i ppm det net-stanp] defines a nethod to detect tineslot

mappi ng. This napping represents a tineslot id (e.g, x) of the
output port of the local node, after |ink propagation delay, falls
into the timeslot id (e.g, y) of the inconming port of the renote
node. [ECQF] definds a method to detect cycle mapping, in this case,
cycle is equivalent to tineslot.

The following format is defined for the Det Net Tineslot Mapping Sub-
TLV:
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10.

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Lengt h | Local Tineslot ID |
e s o i e il i S S SN S
| Renote Tinmeslot ID | Remai ni ng Ti e |
i e e R e s o i e e ok i i o I N S T
| Peri od Length |
B i s T T i i o S o T Ji I

Figure 6
wher e:
Type: TBD.
Lengt h: 10.

Local Tineslot ID: The timeslot id of the output port of the Iocal
node.

Renote Tineslot ID: The tineslot id of the inconmm ng port of the
renote node that napped by Local Tineslot |ID.

Rermai ni ng Ti ne: The offset between the end of the Local Tinmesl ot
ID and the end of the Renote Tineslot ID.

Period Length: The dinstingui sher of the instance which contains
mul tiple consecutive cyclic tineslots.

For each period instance enabled on the link, the DetNet Tinesl ot
Mappi hg Sub- TLV SHOULD be adverti sed once at nost. A router
receiving nmultiple DetNet Tineslot Mapping Sub-TLVs for the sane |ink
and sane period instance, SHOULD select the first advertisenent in

t he | owest - nunbered LSP.

I SIS Advertisement of DetNet Period Mapping

A new | S-1S sub-TLV is defined: the DetNet Period Mapping Sub-TLV,
which is advertised within TLV-22, 222, 23, 223, 141, 25. For each
link, multiple DetNet Period Mapping Sub-TLVs can be incl uded,
dependi ng on how nany instances are enabled on the Iink. Note that
each instance has specific period | ength which contains nmultiple
consecutive cyclic timeslots, e.g, period 100 m croseconds may
contain 10 consecutive cyclic tineslots (from#0 to #9) with each
timeslot 10 m croseconds.
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11.

[1-D. xp-i ppmdetnet-stanp] defines a nethod to detect period mapping.
Thi s mapping represents the end of the priod of the output port of
the | ocal node, after |ink propagation delay, falls into the period
of the incomm ng port of the renote node.

The following format is defined for the Det Net Period Mappi ng Sub-
TLV:

0 1 2 3
01234567890123456789012345678901
T S

| Type | Length |

T T S S T S S i i S S S
| Period O f set |
T S T I Al ol ST SN S S S S S S S S S i S SIS SN S O Y
| Period Length |
o e i T S A S

Figure 7
wher e:
Type: TBD.
Lengt h: 8.

Period Ofset: The of fset between the end of the |ocal period and
the end of the renote period.

Period Length: The di nstingui sher of the instance which contains
mul ti pl e consecutive cyclic tineslots.

For each period instance enabled on the Iink, the DetNet Period
Mappi ng Sub- TLV SHOULD be advertised once at nobst. A router
receiving nmultiple DetNet Period Mapping Sub-TLVs for the sanme |ink
and sane period instance, SHOULD select the first advertisenent in
t he | owest - nunbered LSP.

I SI'S Adverti sement of DetNet Intra-node Forwarding Del ay

A new I S-1S sub-TLV is defined: the DetNet I|ntra-node Forwarding

Del ay Sub-TLV, which is advertised within TLV-242. At nost one

Det Net Intra-node Forwardi ng Del ay Sub-TLV can be included. It
represents the maxi mum forwardi ng del ay experienced by a packet from
the node’s incomm ng port (or the control plane of this node) to the
out put port, depending on the node's inplenmentation. It should be

di stinguished fromthe queuing delay on the output port and |ink
propagati on del ay.
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The following format is defined for the DetNet |ntra-node Forwarding
Del ay Sub-TLV:

0 1 2 3
01234567890123456789012345678901
e e Lk o I R S e R S
| Type | Lengt h |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| I ntra-node Forwarding Del ay
el i I e i it T e e e e i i T o S e e S e T R R

Fi gure 8
wher e:
Type: TBD.
Lengt h: 4.

I ntra-node Forwarding Delay: The maxi mum f orwardi ng del ay
experienced by a packet fromthe node’'s incomm ng port (or the
control plane of this node) to the output port.
A router receiving nultiple DetNet DetNet Intra-node Forwarding Del ay
Sub-TLVs for the same node, SHOULD select the first advertisenent in
the | owest - nunbered LSP.
12. OSPF Advertisenment of Link Deterninistic Resource
Provi ded in next versions.
13. Announcenent Suppression
To prevent oscillations and unnecessary advertisenents,
i mpl ementations MJST conply with the requirenments found in sections 5
and 6 of [RFC8570] regardi ng announcenment thresholds, filters, and
suppr essi on.
14. | ANA Consi derations

TBD
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Consi der ati ons

Thi s docunent introduces no new security issues. Security of routing
within a domain is already addressed as part of the routing protocols

t hensel ves.

Thi s docunent proposes no changes to those security

archi t ectures.

The aut hent

i cati on met hods described in [RFC5304] and [ RFC5310] for

IS-1S, [RFC2328] and [RFC7474] for OSPFv2 and [ RFC5340] and [ RFCA552]

for OSPFv3

SHOULD be used to prevent attacks on the |GPs.

16. Acknow edgenents

TBD.
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