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Abst ract

Thi s docunent defines a YANG data nodel for client signal service's
pat h conputati on and pat h managenent .

About Thi s Docunent

This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at

htt ps:// YuChaode. gi t hub. i o/ draft - ybb- ccanp- ser vi ce- pat h-conput at i on/
dr aft - ybb-ccanp-servi ce-path-conputation.htmi. Status infornmation
for this docunent may be found at https://datatracker.ietf.org/doc/
draft - ybb- ccanp- servi ce- pat h- conput ati on/ .

Di scussion of this docunent takes place on the Conmon Control and
Measurenment Pl ane Wborking Group mailing list (mailto:ccanp@etf.org),
which is archived at https://mailarchive.ietf.org/arch/browse/ccanp/.
Subscribe at https://ww.ietf.org/mailmn/listinfo/ccanp/.

Source for this draft and an issue tracker can be found at
https://github. com YuChaode/ dr aft - ybb- ccanp- servi ce- pat h- conput ati on

Status of This Meno
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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/.
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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 11 July 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 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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I nt roducti on

For transport technol ogy, the service' s path is hierarchical,
including OTN-layer trails and WDM | ayer trails. According to the
funcational structure defined by ITUT, the OTN-layer trails include
| ower -order ODUk, high-order ODUk and OTUk trails. The WM I ay
trails include OIS, OM5 and OCh trail. These trails and the
configuration of client-side port configuration forman end-to-end
client signal service

Pat h conputation is a common network managenent funcation. For
traditional transport services, OIS and OMS trails are automatically
generated once the fibers are connected and they don’t require any
pat h conputation. The path conputation is perfornmed on the OCh | ayer
trails and above. Traditionally, the path conputation is performnmed
fromQOCh to loworder ODUk trail layer by layer. This is called
bott om up approach

One di savantage of bottomup approach is that the client and server
need to interact with each other nultiple times. And sonetines, the
client layer trail cannot be conmputed until the server layer trail is
setup. This doea not conply with the intention of path conputation
which will not introduce actual configuration on the network.

In addition, the client prefers to transfer intent-based
configuration instead of conplex network configuration to achieve
pat h conputation and obtain all the layers’ path conputation result
at one tine. The server, usually it is played by the domain
controller, can help to deal with the conplex network configuration
conputation. This is called top-down approach

Thi s docunent focuses on the top-down path conputation for
transparent client signal service and non-transparent client signa
service (Ethernet service)

We al so focus on addressing sonme undi scussed requirenments, such as
how to ultize a generic structure to display path information for al
the layers’ path at once, and how to specify sone paraneters on the
server layer’s trail in the service path conputation request, and how
to support nore conplex path constraints, and how to nanage the path
conputation results and how to reference themin service provisioning
request .

Ter m nol ogy and Not ati ons

The following terns are defined in [ RFC7950] and are not redefined
her e:
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* client
*  server
* augnent

* data nodel
* data node

The term nol ogy for describing YANG data nodels is found in
[ RFC7950] .

1.2. Tree Diagram

1.3.

Yu,

A sinplified graphical representation of the data nodel is used in
Section 4 of this docunent. The neaning of the synbols in this
diagramis defined in [ RFC8340].

Prefix in Data Node Names
In this docunent, nanes of data nodes and other data nodel objects

are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nmodul es, as shown in the follow ng table.

| Prefix | Yang Mbdul e | Reference

[ sl e s ey e p———
| clnt-svc | ietf-trans-client-service | [ RFCYYYY] |
S o m e e e e e e e e ee e Fom e oo +
| clnt-svec-pc | ietf-trans-client-path-conputation | RFC XXXX |
o m e e e oo - o e e e e e e e e e e e e e e e e e o N +

Table 1. Prefixes and correspondi ng YANG nodul es

RFC Editor Note: Please replace XXXX with the nunber assigned to the
RFC once this draft becones an RFC. Pl ease replace YYYY with the RFC
nunbers assigned to [I-D.ietf-ccanp-client-signal-yang]. Please
renove this note.

End to End Managenent of Transport Network Cient Signal Service

The hierarchical relationship of transport client signal service can
reference to Figure 1: (Please note that, the OIN tunnels in this
figure and subsequent figures include | ower order OTN tunnels, higher
order OTN tunnels, and OTU tunnels. The supporting relationship
should conply with ITUT G XXXX definition. WM tunnel also include
the WM flexi-grid scenario and Medi a channel scenario. The

et al. Expires 11 July 2026 [ Page 4]
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hi erarchical relationship should conply with ITUT G XXXX
definition.)

| <---------- Transparent client signal---------- >|
[<----mmmmeeeo- - OTN Tunnel ---------- >|

Figure 1: Transparent Cient Signal Service and its Server tunne

For Ethernet client signal service, the client signal can be

encapsul ated into nultiple approach. For exanple, it can be

encapsul ated into OIN tunnel directly, or it can be encapsulated into
MPLS- TP/ SDH tunnel s and then into OIN tunnels. Note that the SDH
tunnel is considered as an outdated technol ogy and | acks
standardi zati on. Therefore, the scenario where Ethernet client
signals are encapsulated into the SDH tunnel is not described in this
docunent. The Figure 2 shows the hierarchical relationship of

Et hernet service

| <=--------- Et hernet client signal---------- >|
| <----MPLS-TP Tunnel (Optional) ----- >|
[ <----------- OTN Tunnel ----------- >|
| <--------- WDM Tunnel --------- >|

Figure 2: Ethernet Cient Signal Service and its Server tunne

The reference nethod is defined in the
[I-D.ietf-ccanp-client-signal-yang]. The supporting relationship
bet ween the tunnels can be also found by the dependency-tunne
structure define by the [I-D.ietf-teas-yang-te].

Requi rements for Service Path Computation

Top- down Approach
For the Top-down approach, the path conputation request should be
based on client signal service. It is needed to specify the source
and destination access port of in the request. In addition, some

comon paraneters, such as nunmber of path to be cal cul ated,
protection and restoration capabities, path conputation policy and
path constraint (see Section 3.3).etc. And then the donain
controller will trigger the conputation on all the layers. The path
conputation result should contain all the layers’ path information.
For the OIN tunnel and WDM tunnel in the service path conputation
result, they can be non-existing before service path conmpuati on and
can be totally designed by the domain controller or control plane.
The tunnels can also be existing before the service conputation
request. The domain controller can design to reuse sone existing

et al. Expires 11 July 2026 [ Page 5]
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tunnel s based on the consideration of maximumresource utilization
Simlar to TE tunnel path conputation, service path conputation
shoul d not create any tunnels on the network during the whol e

conputation process, and will not introduce any other changes on the
net wor k.

Yu, et al. Expires 11 July 2026 [ Page 6]
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nmodul e: ietf-trans-client-service-path-conputation
rpcs:
+---x client-service-preconpute
+--1r0 input
| +--ro request* [request-id]
| +--ro0 request-id string
| +--ro path-count? uint8
| +--ro te-topol ogy-identifier
| +--r0 Src-access-ports
| +--ro dst-access-ports
| +--ro tunnel -policy
| | +--ro protection
| | +--ro restoration
| | +--ro optinizations
| +--ro0 explicit-route-exclude-objects
| | +--ro route-object-exclude-object* [index]
| +--ro0 explicit-route-include-objects
| +--r0 route-object-include-object* [index]
+--ro0 out put
+--ro result* [request-id]
+--ro request-id string
+--ro result-code? enumer ati on
+--ro0 (result-detail)?
+--:(failure)
| +--ro failure-reason? ui nt 32
| +--ro error-nessage? string
+--:(success)
+--ro0 conput ed- pat hs* [ path-id]
| +--ro path-id yang: uui d
| +--ro path-nunber? uint8
+--ro te-topol ogy-identifier
+--r0 Src-access-ports
+--ro dst-access-ports
+--ro underl ay-tunnel s
+--ro underlay-tunnel * [index]
+--ro index uint8
+--ro tunnel - nane? | eaf r ef
+--ro te-topol ogy-identifier
+--ro computed-Isp* [|sp-id]
+--ro Ilsp-id uint8
+--ro0 | sp-type? enuner ation
+--ro |l sp-nmetrics
| +--ro Isp-netric* [metric-type]
+--ro0 | sp-route-objects* [index]

Yu, et al. Expires 11 July 2026 [ Page 7]
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Multi-1ayer Path Display

For the MDSC, if it wants to show the whol e information of computed
path, the path conputation result provided by the domain controller
must contain tunnels at all the layers. The nunber of these tunnels
is not fixed. For exanple, for OIN tunnel, the client signal can be
encapsul ated into a | ow order OIN tunnel at first, and then be

mul tiplexed into a higher OIN tunnel. The client signal can be
encapsul ated into a high order OIN tunnel directly w thout the

mul ti pl exi ng scenario. There is another comobn scenario that an OIN
tunnel is supported by multiple WOM tunnels. This docunent provides
a generic structure in alist to present the actual path information
regardl ess which layer it is. The tunnels will be ordered by index
fromO for the topnost tunnel. The correlation with server tunne
will be provided by the "server-tunnel” attribute in the LSP hop.

et al. Expires 11 July 2026 [ Page 8]
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+--10

under | ay-tunnel s

+--ro underl ay-tunnel * [index]

et al.

+--ro index uint8
+--ro tunnel - nane? | eaf r ef
+--ro0 te-topol ogy-identifier
| +--ro provider-id? te-types:te-global-id
| +--ro client-id? te-types:te-global-id
| +--ro topol ogy-id? te-types:te-topol ogy-id
+--ro0 conputed-Isp* [Isp-id]
+--ro Isp-id uint8
+--ro0 | sp-type? enuner ation
+--ro I sp-netrics
| +--ro Isp-netric* [metric-type]

| +--ro0 nmetric-type identityref

| +--ro netric-val ue? ui nt 32

| +--ro0 nmetric-unit? string

+--ro0 | sp-route-objects* [index]
+--ro index uint8
+--ro0 node-id? te-types:te-node-id
+--ro node-uri-id? yang: uui d
+--ro link-tp-id? te-types:te-tp-id
+--ro ltp-uri-id? yang: uui d

+--ro te-| abel

+--ro (technol ogy)?

| +--:(wson)

| +--ro (grid-type)?

| +--: (dwdm
| +--ro (single-or-super-channel)?
| +--:(single)
| | +--ro dwdm n?

I

I

[

||

[

[

[

| 0-types: dwdm n

[ | +- -1 (super)

| | +--ro subcarrier-dwdm n*

| O-types: dwdm n

[ + -1 (cwdm

| +--ro cwdm n? | O-types: cwdm n
| | +--:(otn)

| +--ro0 otn

| +--ro tpn? otn-tpn

| +--ro tsg? i dentityref

| ] +--ro ts-list? string

| +--ro direction? te-types:te-1abel -direction
+--ro server-tunnel ? | eaf r ef

Expires 11 July 2026 [ Page 9]



I nt

3. 3.

3. 4.

Yu,

ernet-Draft Servi ce Path Conputation January 2026

Pat h Constrai nt

It is common for service path computation request to specify path
constrain like node/link-tp inclusion/exclusion |ike TE tunnel path
conputation. And service path conputation needs to support sonme nore
ki nd of path constraint, such as to specify service/tunnel/path

i ncl uded/ excl uded. There are al so scenarios to specify path
constrain across layers. For exanple, some people would like to
specify a WDM node i ncl uded/ excl uded or wavel ength in the service
pat h conput ati on.

+--r0 route-object-include-object* [index]

+--ro index uint8

+--r0 node-id? te-types:te-node-id
+--ro0 node-uri-id? yang: uui d

+--ro link-tp-id? te-types:te-tp-id
+--ro ltp-uri-id? yang: uui d

+--ro te-| abel

+--ro (technol ogy)?

+--:(wson)

| +--ro (grid-type)?

+--: (dwdm

| +--ro (single-or-super-channel)?
+--:(single)

I

||

(.

[

[

[ I

| | | +--ro dwdmn? | 0-types: dwdm n
[ | +--: (super)

| | +--ro subcarrier-dwdm n* | 0-types: dwdm n
[ +- -1 (cwdm)

| +--ro cwdmn? | O-types: cwdm n

| | +--:(otn)

| +--ro otn

| +--ro tpn? otn-tpn

| +--r0 tsg? i dentityref

| +--ro ts-list? string

| +--ro direction? te-types:te-1label -direction

+--ro server-tunnel - name? | eaf r ef

+--ro | sp-type? enumer ati on

Pat h Managenent

### Storage of Path Conputation Result It is useful to save the path
conputation results after they are return. Sonetines, people from
operators will make the decision on the results in a short tine. |If
the path is not saved in the domain controller, the MDSC needs to
send the full path in the service creation request which is conpl ex.
So in this docunent, we recomend that the domain controller should
be capabl e of saving path conputation results to nake it possible

et al. Expires 11 July 2026 [ Page 10]
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that the MDSC can reference the path conputation result in service
creation request. The path information in the path managenent
structure should be sane with the output of service path computation
RPC. Once there is a RPC succeed in operating, the path nmanagenent
structure will add one nore item It is noted that the path
conputation result is not required to be saved forever in the domain
controller. Howlong could it be saved is inplenentation-specific.
But if the path has been adopted by a service creation request,

i ncludi ng path inclusion/exclusion, the path can not be deleted from
data store

Note: the service path conputation request is defined as an RPC,
which is stateless. According to the requirenent of RESTCONF, RPC
shoul d not generate any inpact on the data nodel. So it is
recomrended to di scuss with RESTCONF protocol expert to find a

wor kar ound sol uti on.

nmodul e: ietf-trans-client-service-path-conputation
+--rw pat h- managenent
+--rw path* [path-id]

+--rw path-id yang: uui d
+--rw creation-tine? yang: dat e-and-ti ne
+--rw validity-period? uint8

+--rw underl ay-tunnel s
+--rw underl ay-tunnel * [index]
+--rw i ndex uint8
+--rw tunnel - nane? | eaf r ef
+--rw te-topol ogy-identifier
| +--rw provider-id? te-types:te-global-id
| +--rwclient-id? te-types:te-global-id
| +--rw topol ogy-id? te-types:te-topol ogy-id
+--rw comput ed- | sp* [Isp-id]
+--rw lsp-id uint8
+--rw | sp-type? enuner ation
+--rw lsp-nmetrics
| +--rwlsp-netric* [nmetric-type]

| +--rw netric-type i dentityref

| +--rw netric-val ue? ui nt 32

| +--rwnmetric-unit? string

+--rw | sp-rout e-objects* [index]
+--rw i ndex uint8
+--rw node-id? te-types:te-node-id
+--rw node-uri-id? yang: uui d
+--rw link-tp-id? te-types:te-tp-id
+--rw ltp-uri-id? yang: uui d

+--rw te-| abel
| +--rw (technol ogy)?
| | +-:(wson)

Yu, et al. Expires 11 July 2026 [ Page 11]
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3.

4.

4.

| | | +--rw(grid-type)?
[ +- -1 (dwdm)

I | +--rw (single-or-super-channel)?
[ . I +--:(single)
| | |  +--rw dwdm n?
| O-types: dwdm n

[ I +- -1 (super)

| | +--rw subcarri er - dnmdm n*

| 0-types: dwdm n

[ . +- -1 (cwdm)

| +--rw cwdm n?

| O-types: cwdm n

| | +--:(otn)

| +--rw otn

| +--rw tpn? otn-tpn

| +--rw tsg? i dentityref

| +--rwts-list? string

| +--rwdirection?

te-types:te-1label -direction

0

+--rw server-tunnel ? | eaf ref
1. Path Reference in Service Provisioning
In the current service provisioning approach, the MDSC needs to
specify the correlation of tunnel underlay. |If the path conputation
result is saved in the domain controller. It is nuch easier to

reference the path computation result instead of specifying tunne
underlay to do the provisioning.

To be added

Tree Diagram for Service Path Conputation

nmodul e: ietf-trans-client-service-path-conputation

+

Yu,

--rw pat h- managenent
+--rw path* [path-id]

+--rw path-id yang: uui d
+--rw creation-tine? yang: dat e-and-ti ne
+--rw validity-period? uint8

+--rw underl ay-tunnel s
+--rw underl ay-tunnel * [index]

+--rw i ndex uint8
+--rw tunnel - nane?
| -> /te:tel/tunnel s/tunnel/nane
+--rw te-topol ogy-identifier
| +--rw provider-id? te-global-id
| +--rwclient-id? te-gl obal -id
| +--rw topol ogy-id? te-topol ogy-i d

et al. Expires 11 July 2026 [ Page 12]
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+--rw conmput ed- I sp* [Isp-id]
+--rw lsp-id uint8
+--rw | sp-type? enumer ati on
+--rw lsp-nmetrics
|  +--rwlsp-netric* [nmetric-type]

| +--rw netric-type i dentityref

| +--rw nmetric-val ue? ui nt 32

| +--rwnmetric-unit? string

+--rw | sp-rout e-objects* [index]
+--rw i ndex uint8
+--rw node-id? te-types:te-node-id
+--rw node-uri-id? yang: uui d
+--rw link-tp-id? te-types:te-tp-id
+--rw ltp-uri-id? yang: uui d

+--rw te-| abel

+--rw (technol ogy) ?

|  +--:(wson)

| +--rw (grid-type)?

+--: (dwdm)

| +--rw (single-or-super-channel)?
| +--:(single)

| |  +--rw dwdm n?

| | | O-types: dwdm n
| +--: (super)

| +--rw subcarri er - dwdm n*
| | 0-types: dwdm n
+--: (cwdm

+--rw cwdm n?

I
I
|
I
I
I
I
I
|
| | O-types: cwdm n

+--:(otn)
+--rw ot n-1| abel
+--rw tpn? otn-tpn
+--rw tsg? identityref

+--rwts-list? string

I
I
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
|
| +
I

--rw direction?
te-types:te-1label -direction
+--rw server-tunnel ? -> ../../../index

rpcs:

Yu,

+---x client-service-preconpute
+---w i nput
| +---wrequest* [request-id]
| +---w request-id string
| +---w pat h-count ? uint8
| +---w te-topol ogy-identifier
| | +---wprovider-id? te-global-id
| | +---wclient-id? te-gl obal -id
| | +---w topol ogy-id? te-topol ogy-i d
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+---W Src-access-ports

+---w path-netric-bounds
+---w path-netric-bound* [nmetric-type]
+---w netric-type i dentityref
+- - -w upper - bound? ui nt 64
--w explicit-route-exclude-objects
+---w rout e- obj ect - excl ude- obj ect* [i ndex]

+---w i ndex uint8

+---w node-id? te-types:te-node-id
+---w node-uri-id? yang: uui d

+---w link-tp-id? te-types:te-tp-id
+---w ltp-uri-id? yang: uui d

+---w te-| abel
| +---w (technol ogy)?
| | +-:(wson)

I

| | +---w access-node-id? te-types:te-node-id

| | +---w access-node-uri? nw. node-i d

| | +---w access-Itp-id? te-types:te-tp-id

| | +---w access-Itp-uri? nt:tp-id

| | +---wclient-signal? i dentityref

| +---w dst-access-ports

| | +---w access-node-id? te-types:te-node-id

| | +---w access-node-uri? nw. node-i d

| | +---w access-Itp-id? te-types:te-tp-id

| | +---w access-Itp-uri? nt:tp-id

| | +---wclient-signal? i dentityref

| +---w tunnel - policy

| | +---w protection

| | | +---w protection-type? identityref
| | | +---w protection-reversion-di sable? bool ean
| | | +---whold-off-tine? ui nt 32
| | | +---wwait-to-revert? uintl6
| | | +---w aps-signal-id? uint8
| | +---wrestoration

| | | +---wrestoration-type? identityref
| | | +---wrestoration-schene? i dentityref
| | | +---wrestoration-reversion-disable? bool ean
| | | +---whold-off-tinme? ui nt 32
| | | +---wwait-to-restore? uintl16
| | | +---wwait-to-revert? uint16
| | +---w share-tineslot? bool ean

| | +---woptimzations

| | +---w (algorithm?

| | |  +--:(netric)

| | | +---w optimzation-metric* [netric-type]
| | | +---w netric-type i dentityref

| | | +---w wei ght ? uint8

| | +---w | sp-type? enuner ation
I I

I I

I I

I I

| +-

I I

I I

I I

I I

I I

| |

I I

I I

I I
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+---w (grid-type)?
+--: (dwdm)
| +---w (single-or-super-channel)?
| +--:(single)
| |  +---w dwdmn?
| | | O-types: dwdm n
| +--:(super)
| +---w subcarri er - dnmdm n*
| | 0-types: dwdm n
+--: (cwdm)
+---w cwdm n?

I
I
|
I
I
I
I
I
|
I
I
| | O-types: cwdm n

+--:(otn)
+---w otn-1I abel
+---w tpn? otn-tpn
+---w tsg? identityref

+---wits-list? string

+---w direction?

te-types:te-1abel -direction

+---w server-tunnel - nane?

+---w | sp-type?

-> [te:tel/tunnel s/tunnel / nane
enuner ati on

+---w explicit-route-include-objects
+---w rout e-obj ect-incl ude-obj ect* [index]
+---w i ndex uint8

+---w node-i d?

te-types:te-node-id

+---w node-uri-id? yang: uui d

+---w link-tp-id?

te-types:te-tp-id

+---w Il tp-uri-id? yang: uui d
+---w te-I abel
+---w (technol ogy) ?

+--:(wson)

| +---w (grid-type)?

+- - (dwdm)

| +---w (single-or-super-channel)?
| +--:(single)

| |  +---w dwdm n?

| | | 0-types: dwdm n
| +--:(super)

| +---w subcarri er-dwdm n*
| | O-types: dwdm n
+--: (cwdm

+---w cwdm n?

I
I
I
I
I
|
I
I
I
I
| | 0-types: cwdm n

+--:(otn)
+---w ot n-1| abel
+---w tpn? otn-tpn
+---w tsg? i dentityref
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| | +---wits-list? string
| | +---wdirection?
| | te-types:te-1label -direction
| +---w server-tunnel - nane?
| | -> [te:tel/tunnel s/tunnel/nane
| +---w | sp-type? enuner ation
+--ro0 out put
+--ro result* [request-id]
+--ro request-id string
+--ro result-code? enumer ation
+--ro0 (result-detail)?
+--:(failure)
| +--ro failure-reason? ui nt 32
| +--ro error-nessage? string
+--:(success)
+--ro0 conput ed- pat hs* [ pat h-id]
| +--ro path-id yang: uui d
| +--ro path-nunber? uint8
+--ro te-topol ogy-identifier
| +--ro provider-id? te-gl obal -id
| +--ro client-id? te-gl obal -id
+--ro topol ogy-id? t e-topol ogy-id

I

+--ro Src-access-ports

| +--ro access-node-id? te-types:te-node-id
| +--ro access-node-uri? nw. node-i d

| +--ro access-Itp-id? te-types:te-tp-id

| +--ro access-Itp-uri? nt:tp-id

| +--ro client-signal? identityref

+--ro dst-access-ports

| +--ro access-node-id? te-types:te-node-id
| +--ro access-node-uri? nw. node-i d

| +--ro access-Itp-id? te-types:te-tp-id

| +--ro access-Itp-uri? nt:tp-id

| +--ro client-signal? identityref

+--ro underlay-tunnel s

+--ro underlay-tunnel * [index]
+--ro index uint8
+--ro tunnel - nane?
| -> /te:tel/tunnel s/tunnel/nane
+--ro0 te-topol ogy-identifier
| +--ro provider-id? te-gl obal -id
| +--roclient-id? te-gl obal -id
| +--ro topol ogy-id? te-topol ogy-i d
+--ro computed-Isp* [Isp-id]
+--ro Isp-id uint8
+--ro0 |l sp-type? enuner ation
+--ro |l sp-metrics
| +--ro Isp-netric* [nmetric-type]
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| +--r0 metric-type i dentityref
| +--ro metric-val ue? ui nt 32
| +--ro metric-unit? string
+--ro0 | sp-route-objects* [index]

+--ro index uint8

+--ro node-id?

| te-types:te-node-id

+--ro node-uri-id? yang: uui d

+--ro link-tp-id?

| te-types:te-tp-id

+--ro ltp-uri-id? yang: uui d

+--ro te-| abel

+--ro (technol ogy)?

|  +--:(wson)

| +--ro (grid-type)?

+--: (dwdm

| +--ro (single-or-super-channel)?
| +--:(single)

| | +--ro dwdm n?

| | | 0-types: dwdm n
| +--:(super)

| +--ro subcarrier-dwdm n*
| | O-types: dwdm n
+--: (cwdm

+--ro cwdm n?

| 0-types: cwdm n
--:(otn)
+--ro otn-1| abe
+--ro tpn? otn-tpn
+--ro0 tsg?

| i dentityref
+--ro ts-list? string
--ro direction?
te-types:te-1label -direction
+--ro server-tunnel ?
-> .. /../../index

I
I
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
||
| +
I

Figure 3: Service path conmputation tree di agram
5. YANG Data Mddel for Service Path Conputation
<CCDE BEG NS>
file "ietf-trans-client-service-path-conputati on@024-07-07. yang"
modul e ietf-trans-client-service-path-conmputation {
/* TODO FI XME */
yang-version 1.1;

nanespace "urn:ietf:parans: xm :ns:yang:ietf-trans-client-service-path-conputation”;
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prefix "clntsvc-cpt";

inmport ietf-trans-client-service {
prefix "clntsvc";
reference "draft-ietf-ccanp-client-signal-yang";

}

inmport ietf-te-types {

prefix "te-types”;

reference "RFC 8776 - Traffic Engineering Common YANG Types";
}

import ietf-yang-types {

prefix "yang";

reference "RFC 6991 - Common YANG Data Types";
}

inmport ietf-layerl-types {

prefix I 1-types;

reference "RFC ZZZZ - A YANG Data Model for Layer 1 Types";
}

inmport ietf-layerO-types {
prefix | 0-types;
}

inmport ietf-te {
prefix "te";
}

organi zati on
"Internet Engineering Task Force (IETF) CCAWVP WG';
cont act
I D-draft editor
Chaode Yu (yuchaode@uawei.com ;
Sergio Belotti (sergio.belotti @okia.com;
Ital o Busi (italo.busi @uawei.com;
Ai hua Guo (ai huaguo.ietf@mail.com;
Dieter Beller (dieter.beller@okia.com;

"o,
’

description
"This nodul e defines a YANG data nodel for describing
transport network client services. The nodel fully conforns
to the Network Managenent Datastore Architecture (NVDA).

Copyright (c) 2021 | ETF Trust and the persons
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identified as authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see

the RFC itself for full legal notices.";

revi sion 2024-07-07 {
description
"initial version";
ref erence
"draft-ybb-ccanp-service-path-conputation”;

}
cont ai ner pat h- managenent {
list path {
key path-id;

| eaf path-id {
type yang: uui d;

| eaf creation-tinme {
type yang: date-and-ti ne;

| eaf validity-period {
type uint8;
units "mnute";

}

cont ai ner underl ay-tunnels {
i st underlay-tunnel {
key i ndex;

| eaf index {
description
"The tunnel s underlay should be ordered by their
supproting relationship. The client |ayer tunnels
shoul d use smal |l er index.";
type uint8;
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| eaf tunnel -name {
type leafref {
path "/te:te/te:tunnel s/te:tunnel/te: name";
}

description
"the computed result can route with sone existing
TE tunnels. The tunnel-nane is the identifier of
tunnel. If the tunnel is not created, this
paraneter is not needed to provide.";

}
uses te-types:te-topol ogy-identifier;

list conputed-Ilsp {
key |sp-id;
| eaf Isp-id {
type uint8;

| eaf |sp-type {
type enuneration {
enum f or war di ng- wor ki ng;
enum f or war di ng- prot ecti on;
enum r ever se- wor ki ng;
enum rever se-prot ecti on;
}
}

container Isp-netrics {
list Isp-netric {
key netric-type;

| eaf metric-type {
type identityref {
base te-types: path-netric-type;

}

}

| eaf metric-value {
type uint32;

|l eaf metric-unit {
type string;

Yu, et al. Expires 11 July 2026 [ Page 20]



I nternet-Draft Servi ce Path Conputation

list |sp-route-objects {
key i ndex;

| eaf index {
type uint8;

uses hop-infomation;

| eaf server-tunnel {
type leafref {
path "../../../index";

rpc client-service-preconpute {
i nput {
list request {
key "request-id";

| eaf request-id {
type string;

| eaf path-count {
type uint8 {
range "1..10";
}

}
uses te-types:te-topol ogy-identifier;

contai ner src-access-ports {
description

"Source access port of a client service.";
uses clntsvc:client-svc-access-paraneters;

}

cont ai ner dst-access-ports {
description

January 2026

"Destination access port of a client service.";

Yu, et al. Expires 11 July 2026

[ Page 21]



I nternet-Draft Servi ce Path Conputation

uses clntsvc:client-svc-access-paraneters;

}

uses tunnel - policy-grouping;
uses pat h-constraints;

}

out put {
list result {
key "request-id";

| eaf request-id {
type string;
}

| eaf result-code {
type enuneration {
enum success {

enum failure {
}
}
}
choice result-detail {
case failure {
uses fail ure-info-grouping;

}

case success {
i st conputed-paths {
key path-id;

| eaf path-id {
type yang: uui d;

| eaf path-nunber {
type uint8;
description

January 2026

"when the client requestes to conpute multiple paths
for a service, this path-nunber can be used to rank
the path result, based on the path conputation
policy. The path-nunber starts with 0 and O
i ndi cates the best option. The better path's
pat h-nunber should be in | ower nunber.";
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}

uses te-types:te-topol ogy-identifier;
contai ner src-access-ports {
description
"Source access port of a client service.";
uses clntsvc:client-svc-access-paraneters;

}

cont ai ner dst-access-ports {
description
"Destination access port of a client service.";
uses clntsvc:client-svc-access-paraneters;

}

cont ai ner underl ay-tunnels {
|ist underlay-tunnel {
key i ndex;

description
"The server could support all the layers of tunnels
under the client signal service. If it cannot
support that, it should return its topnost |ayer
tunnel's path infomation";

| eaf index {
description
"The tunnel s underlay should be ordered by their
supproting relationship. The client |ayer tunnels
shoul d use smaller index.";
type uint8;
}

| eaf tunnel -nane {
type leafref {
path "/te:te/te:tunnels/te:tunnel/te: nane";
}

description
"the conputed result can route with sonme existing
TE tunnels. The tunnel-nane is the identifier of
tunnel. If the tunnel is not created, this
parameter is not needed to provide.";

}
uses te-types:te-topol ogy-identifier;

list conputed-Isp {
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key | sp-id;

| eaf Isp-id {
type uint8;

| eaf |sp-type {
type enuneration {
enum f or war di ng- wor ki ng;
enum f or war di ng- prot ecti on;
enum r ever se- wor ki ng;
enum rever se- protecti on;
}
}

container Isp-netrics {
list Isp-netric {
key netric-type;

| eaf metric-type {
type identityref {
base te-types:path-netric-type;

}

}

| eaf metric-val ue {
type uint32;

|l eaf metric-unit {
type string;
}
}
}

list |sp-route-objects {
key i ndex;

| eaf index {

type uint8;
uses hop-infomation;
| eaf server-tunnel {

type leafref {
path "../../../index";

}
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groupi ng hop-infomation {
| eaf node-id {
type te-types:te-node-id;
description
"The identifier of a node in the TE topol ogy.";
}

| eaf node-uri-id {
type yang: uui d;
description
"Anot her identifier of TE node. This uuid of node may be acquired by invento
ry.";
}

leaf link-tp-id {
type te-types:te-tp-id;
description
"TE link ternination point identifier, used
together with te-node-id to identify the
link term nation point";

}

leaf Itp-uri-id {
type yang: uui d;
description
"anot her identifier of link TP. This uuid of TP nay be acquired by inventory

}

contai ner te-1label {
description
"Cont ai ner that specifies TE | abel.";
choi ce technol ogy {
description
"Data pl ane technol ogy type.";
case wson {
uses | 0-types: wson-1| abel - hop;

}
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case otn {
uses | 1-types: ot n-1 abel - hop;

}

| eaf direction {
type te-types:te-|abel-direction;
description "Label direction";
}
}

}

groupi ng tunnel - policy-grouping {
description "Tunnel creation policy which can be also inherited by client service.

contai ner tunnel-policy {
uses te:protection-restoration-properties;

| eaf share-tinmeslot {
type bool ean;
}

uses pat h-policy;
}
}

groupi ng failure-info-grouping {
| eaf failure-reason {
type uint32;

| eaf error-nmessage {
type string;

}

groupi ng path-constraints {

description ;

cont ai ner explicit-route-exclude-objects {
| i st route-object-exclude-object {
key i ndex;
uses hop-incl ude- or - excl ude- gr oupi ng;
}
}

contai ner explicit-route-include-objects {
i st route-object-include-object {
key i ndex;
uses hop-incl ude- or - excl ude- gr oupi ng;
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}
}
}

groupi ng hop-incl ude-or - excl ude- groupi ng {
| eaf index {
type uint8;

uses hop-infomation;
| eaf server-tunnel - name {
type leafref {
path "/te:te/te:tunnels/te:tunnel/te: nane";
}

}

| eaf |sp-type {
type enuneration {
enum al | - pat hs;
enum f or war di ng- wor ki ng;
enum f or war di ng- prot ecti on;
enum r ever se- wor ki ng;
enum rever se-prot ecti on;
}
}
}

groupi ng path-policy {
contai ner optim zations {
choi ce al gorithm{
case nmetric {
list optimzation-netric {
key "metric-type";
| eaf metric-type {
type identityref {
base te-types: path-netric-type;
}
description "TE path nmetric type";

}

| eaf weight {
type uint8;
description "TE path nmetric nornalization weight";

}

}
}
}

| eaf |sp-type {

Yu, et al. Expires 11 July 2026 [ Page 27]



I nternet-Draft Servi ce Path Conputation January 2026

type enuneration {
enum al | - pat hs;
enum f or war di ng- wor ki ng;
enum f or war di ng- prot ecti on;
enum r ever se- wor ki ng;
enum rever se- protecti on;

}

}

uses te-types: generic-path-netric-bounds;

}
}

}
<CODE ENDS>
Figure 4: Service Path Conputation YANG nodul e
6. Conventions and Definitions
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 all
capitals, as shown here
7. Security Considerations
TODO Security
8. | ANA Consi derati ons
Thi s docunent has no | ANA acti ons.
9. Nornmative References
[1-D.ietf-ccanmp-client-signal-yang]
Zheng, H, Guo, A, Busi, |., Snitser, A, and C. Yu, "A
YANG Dat a Model for Transport Network Cient Signals”,
Wirk in Progress, Internet-Draft, draft-ietf-ccanmp-client-
si gnal -yang- 16, 28 July 2025,

<https://datatracker.ietf.org/doc/htnm/draft-ietf-ccanp-
client-signal -yang-16>
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