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Abst ract
Thi s docunment anal yzes the interoperation between different EDP
solutions. It also suggests which netadata should be used as conmon
fields.
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1. I nt roduction

[1-D.ietf-detnet-datapl ane-taxonony] defines the categories for
classifying the sets of various DetNet EDP (Enhanced Data Pl ane)
solutions. The suitable categories for achieving the goal of
determnistic networking are also defined. Sinmilar to the | EEE TSN
queuei ng nechani sns, DetNet al so defines several candi date nechani sns
based on rate and tine respectively. TSN ATS/ CBS and Det Net C SCORE/
N SCORE/ gLBF are rate based nechani sns, while TSN TAS/ CQF and Det Net
EDF/ TQF/ TCQF/ ONTI ME are tine based nmechani sns.

It is known that all TSN queuei ng nechani sns use the conmon frane
fileds, mainly the priority field, or conmbine it with other classic
Et hernet frame fields (such as Destination MAC address, Source MAC
address, VID), to map to specific queues. Comon fields can bring
convenience to the interoperation between different TSN queuei ng
mechani sms.  However, the cost is maintaining Per-streamFiltering
and Policing (PSFP) on each node. Specifically, the received
priority, such as 3 for AVB class A service or 2 for AVB class B
service, is mapped to a specific streamgate instance, where one or
more IPVs (Internal Priority Value) are further set, and the frane
wi Il access the | PV queue according to the rules defined by that
stream gate instance. Each |Pv queue explicitly configures the
queuei ng nechanismit uses. Different TSN queuei ng mechani sms wil |
define different styles of PSFPs. In short, interoperation involves
two parts of data: sinple common fields and conplex |ocal states.
During interoperation, different queuei ng nechani sns only need to
under stand common fields, wthout needing to know | ocal states
related to other mechanisns.

On the contrary, all DetNet EDP solutions choose to carry the state
in the packet rather than mmintaining the state on the node. Each

queuei ng nechani smhas its own particular netadata, which neans that
when crossing nmultiple technical domains, nmultiple nmetadata may need
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to be encapsulated in the packet or switched between nultiple

met adat a at boundary nodes. This seens nore conplex than the

i nteroperation between different TSN queuei ng nechani sns. However,
the overall system conplexity of interoperation for TSN and DetNet is
the sane. The interoperation still involves two parts of data:
sinmple conmon fields and conplex differentiated fields. During

i nteroperation, different queuei ng mechanisns only need to understand
common fields, without needing to know differentiated fields related
to other mechani sns.

Thi s docunent anal yzes the interoperation between different EDP
solutions. It also suggests which netadata should be used as conmmon
fields. Note that for interoperability, common fields should be
stored separately fromdifferentiated fields in the packet header.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

2. Metadata of EDP Sol utions

[ RFC3246] defines a type of PHB called EF (Expedited Forwarding).

The suggested DSCP codepoint is 101110. The purpose of EF PHB is to
provi de building bl ocks for |ow packet |oss, |low latency, and | ow
jitter services. [RFC3246] nentions that the specific details of how
to build such services are not within the scope of it. DetNet EDP
preci sely suppl ements these details.

If followi ng TSN approach, specific DSCP codepoint (such as 101110)
can be mapped to target traffic class with rel ated queuei ng mechani sm
configured. Note that a single traffic class may correspond to a set
of queues. This will submit the packet to the correspondi ng queuei ng
mechanism It requires consistent configuration of all nodes in the
domai n, which is not a problemwhen a technical domain is controlled
by the sanme nmanagenent. This approach seens to find a conmon fields
anong all EDP sol utions, however, some EDP sol utions also have their
own particular nmetadata as additional scheduling paranters. This
means that specific metadata already inplies a specific queueing
mechani sm and even the queuei ng nechani smtype can be explicitly set
in the netadata.

The netadata involved nay be the foll owing forns:
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* Atinme slot stack, related period instance, and | atency deviation
(accumul ated by ingress arrival slot deviation and egress
departure slot deviation).

* A single cycle-id, related cycle instance, and optional cycle
devi ation (accumul ated by ingress arrival cycle deviation and
egress departure cycle deviation).

* A single planned residence tine, and | atency deviation
(accumul ated by the residence tine deviation of each hop).

* A worst-case |latency stack, and | atency devi ati on (accunul ated by
the queuei ng del ay devi ati on of each hop).

* A finish time of previous node, maxi num delay of current node, and
optional |atency deviation that equals to the finish tinme mnus
the departure tine of previous node.

Al EDP soluitons essentially adjust the delay of packets at each hop
within their technical domain. Therefore, when two technical domains
interact, one domain focuses on the latency deviation results of the

other domain, rather than the details of adjusting delay w thin each

domai n.

The | atency devi ation should be designed as a conmon field shared by
all EDP solutions, while the rest fields should be treated as
differentiated fields specific to each solution. The entry node of a
techni cal donmmi n shoul d perform a danpi ng operation on the received
packet based on the | atency deviation field in the packet.

3. Interoperation of EDP Sol utions

Figure 1 illustrates the scenario of a DetNet path passing through
three different technical domains. The controller splits the |atency
and jitter requirenents of the application flowinto three parts, and
cal cul ates appropriate paths for each technical domain separately.
The conplete end-to-end path is conposed of concatenated paths from
three domains, including inter domain links. Assuming that on the
unidirectional inter domain |ink fromthe upstream domain to the
downstream donmai n, the queuei ng nechani sm of the upstream donai n
continues to be used.
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+- -+ +- -+ +- -+ +- -+ +- -+ +- -+
| B1] Technical |B2|---|B3|] Technical |B4|---|B5| Technical | B6|
+--+ domain 1 +--+ +--+ donmin 2 +--+ +--+ domain 3 +--+

| <--- sub-path 1 --->| |<--- sub-path 2 --->| |<-sub-path 3->|
(binding SID-1) (bi nding SID2) (bi nding SID3)

Figure 1: Interoperation Between Techni cal Domai ns

At ingress node Bl, the appliction flow is mapped to an end-to-end
Det Net path which is represented as <SID-1, SID-2, SID 3> to egress
node B6. SID-1, SID-2, and SID-3 bind flow to sub-paths within

domain 1, 2, 3, respectively. The FIB states of SID-1, SID-2, and
SID- 3 al so provide necessary information for constructing netadata.

3.1. [IPv6

This section describes the interoperation between nultiple technica
domai ns by | Pv6 encodi ng [ RFC3200].

The packet sent by ingress node Bl may have the follow ng format,
where, in the outer | Pv6 header, a conmon field, |atency deviation,
is set based on the difference between del ay bound and actual del ay
at Bl. |If the queueing nechanismw thin donmain 1 elimnate jitter
per hop, then the | atency deviation is contained in Hop-by-Hop
Options header. O herwise, if the queueing mechanismonly elininate
jitter at exit of the domain, then the | atency deviation is contained
in Destination Options header.

| Pv6 header

[HBH: latency deviation] ;if EDP control jitter per hop

RH: sub-path 1 with differentiated netadata

[DOH: | atency deviation] ;if EDP only control jitter at exit
| Pv6 header

RH: SID-1, SID-2, SID3; SL =2
Upper -1 ayer header

The | atency deviation in HBH may be updated per hop. The |atency
deviation may al so be updated on the |last hop. Wen the packet
arrvied at the endpoint B3 of sub-path 1, it will be danpened based
on the | atency deviation, and the outer |Pv6 header is renoved.

Then, the packet continues to be forwarded based on the SID-2 in the
next | Pv6 header
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The packet sent by node B3 may have the following format, where a
common field |latency deviation is set based on the difference between
del ay bound and actual delay at B3. [If the queueing nechani smwthin
domain 2 elimnate jitter per hop, then the |l atency deviation is
contai ned i n Hop-by-Hop Options header. Qherwise, if the queueing
mechanismonly elimnate jitter at exit of the domain, then the

| atency deviation is contained in Destination Options header

| Pv6 header

[HBH: | atency deviation] ;if EDP control jitter per hop

RH: sub-path 2 with differentiated netadata

[DOH: | atency deviation] ;if EDP only control jitter at exit
| Pv6 header

RH SID1, SID2, SIDD3; SL =1
Upper -1 ayer header

When the packet arrvied at the endpoint B5 of sub-path 2, it will be
danmpened based on the | atency deviation, and the outer |Pv6 header is
renoved. Then, the packet continues to be forwarded based on the
SID-3 in the next |1 Pv6 header

The packet sent by node B5 nay have the followi ng fornat, where a
common field latency deviation is set based on the difference between
del ay bound and actual delay at B5. |[|f the queueing mechani smwthin
domain 3 elinmnate jitter per hop, then the |l atency deviation is
contai ned in Hop-by-Hop Options header. Oherwi se, if the queueing
mechanismonly elimnate jitter at exit of the domain, then the

| atency deviation is contained in Destination Options header

| Pv6 header

[HBH | atency deviation] ;if EDP control jitter per hop

RH. sub-path 3 with differentiated netadata

[DOH | atency deviation] ;if EDP only control jitter at exit
| Pv6 header

RH: SID1, SID2, SID3; SL =0
Upper -1 ayer header

When the packet arrvied at the endpoint B6 of sub-path 3, it will be
danpened based on the | atency deviation, and the outer |Pv6 header is
removed. The next | Pv6 header will also be renoved. The packet
continues to be forwarded based on the upper-|ayer header

3.2. MLS

This section describes the interoperation between nultiple technica
domai ns by MPLS MNA encoding [I-D.ietf-npls-ma-hdr].
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The packet sent by ingress node Bl may have the follow ng format,
where, a conmon field | atency deviation is set based on the

di fference between del ay bound and actual delay at Bl1. If the
queuei ng nechanismwi thin domain 1 elimnate jitter per hop, then the
scope of MNA NAS is HBH. Oherwi se, if the queuei ng nechani smonly
elimnate jitter at exit of the domain, then the scope of MNA NAS is
Sel ect .

Adj - SI D- B2- >B3

Node- S| D- B3

<NAS: | atency deviation, scope=HBH if EDP control jitter per hop
or scope=Select if EDP only control jitter at exit>

SID2

SID 3

Upper -1 ayer header

The [ atency deviation in MNA NAS may be updated per hop. The |atency
deviation may al so be updated on the | ast hop. Wen the packet
arrvied at the endpoint B3 of sub-path 1, it will be danpened based
on the latency deviation, and the top NAS is renoved. Then, the
packet continues to be forwarded based on the next |abel SID 2.

The packet sent by node B3 may have the following format, where a
common field |latency deviation is set based on the difference between
del ay bound and actual delay at B3. [If the queueing nechani smwithin
domain 2 elimnate jitter per hop, then the scope of MNA NAS is HBH
O herwise, if the queueing nmechanismonly elimnate jitter at exit of
the domain, then the scope of MNA NAS is Sel ect.

Adj - SI D- B4- >B5

Node- SI D- B5

<NAS: | atency deviation, scope=HBH if EDP control jitter per hop
or scope=Select if EDP only control jitter at exit>

SID3

Upper -1 ayer header

When the packet arrvied at the endpoint B5 of sub-path 2, it will be
danpened based on the | atency deviation, and the top NAS is renoved.
Then, the packet continues to be forwarded based on the next | abe
S| D 3.

The packet sent by node B5 nmay have the followi ng fornmat, where a
common field latency deviation is set based on the difference between
del ay bound and actual delay at B5. [|f the queueing mechani smwthin

Peng Expi res 10 August 2026 [ Page 7]



I nternet-Draft EDP | nterop February 2026

domain 3 elinnate jitter per hop, then the scope of MNA NAS is HBH
O herwi se, if the queueing mechanismonly elimnate jitter at exit of
the domain, then the scope of MNA NAS is Sel ect.

Node- SI D- B6
<NAS: | atency deviation, scope=HBH if EDP control jitter per hop
or scope=Select if EDP only control jitter at exit>

Upper -1 ayer header

When the packet arrvied at the endpoint B6 of sub-path 3, it will be
danmpened based on the | atency deviation, and the top NAS is renpved.
The packet continues to be forwarded based on the upper-I|ayer header.

4. | ANA Consi derations
There is no | ANA requestion for this docunent.
5. Security Considerations
TBD
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