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Abstract
Thi s docunent anal yses how YANG nodel s being defined by | ETF (TEAS
and CCAMP WG in particular) can be used to support Use Case 1
(single-domain with single-layer) scenarios as referenced later in

this docunent.
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1. Introduction
Thi s docunent anal yses how YANG nodel s bei ng devel oped by | ETF ( TEAS

and CCAMP WG) can be used to support Use Case 1 (single-domain with
singl e-layer) scenarios as described in [ TNBl - UseCases].
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1.1. Assunptions

Thi s docunment is analyzing how existing nodels devel oped by the | ETF
can be used at the MPI between the Transport PNC and the MDSC to
support the use case 1 scenarios as defined in section 3 of [TNBI-
UseCases] .

Thi s docunment assumes the applicability of the YANG nodels to the
ACTN interfaces as defined in [ACTN-YANG and therefore considers the
TE Topol ogy YANG nodel defined in [TE-TOPQ, with the OIN Topol ogy
augrmentation defined in [OTN-TOPQ and the TE Tunnel YANG nodel
defined in [ TE-TUNNEL], with the OIN Tunnel augrentation defined in

[ OTN- TUNNEL] .

The analysis of howto use the attributes in the |I2RS Topol ogy YANG
nodel , defined in [I2RS-TOPQ, is for further study.

Moreover this docunent is naking the foll owing assunptions, still to
be validated with TEAS WG

1. The MDSC can request, at the MPI, the Transport PNC to setup a
Transit Tunnel Segnment using the TE Tunnel YANG nodel: in this
case, since the endpoints of the E2E Tunnel are outside the donmain
controlled by the Transport PNC, the MDSC woul d not specify any
source or destination TTP (i.e., it would | eave the source,
destination, src-tp-id and dst-tp-id attributes enpty) and it
woul d use the explicit-route-object list to specify the ingress
and egress links of the Transit Tunnel Segnent.

2. The Transport PNC provides to the MDSC, at the MPI, the list of
avai l abl e tinmeslots on the access links using the TE Topol ogy YANG
nmodel and OTN Topol ogy augmentation. The TE Topol ogy YANG nodel in
[TE-TOPQ is being updated to report the | abel set information

1. 2. Feedbacks provided to the | ETF Wrki ng G oups

The analysis done in this version of this docunment has triggered the
foll owi ng feedbacks to TEAS WG

0 On-going discussion about how to use the TE Tunnel YANG nodel in
[ TE-TUNNEL] to support tunnel segnents.

0 Need to change TE Tunnel YANG nodel in [TE-TUNNEL] to clarify that
the router-id and interface-id attributes in the unnunbered
explicit-route-object corresponds to the te-node-id and te-tp-id
attributes identifying an LTP in the TE Topol ogy YANG nodel .
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0 Need to add information about the | abel set (e.g., list of
available tineslots) in the TE Topol ogy and TE Tunnel YANG nodel s.

0 Sone detailed fixes to the TE Tunnel YANG nodel in [ TE- TUNNEL]
have al so been identified during the validation of the JSON
exanpl es agai nst the TE Tunnel YANG nodel .

2. Conventions used in this docunent

Thi s docunent provides sone detail ed JSON code exanpl es to describe
how t he YANG nodel s bei ng devel oped by | ETF (TEAS and CCAMP WG i n
particul ar) can be used

The exanpl es are provided using JSON because JSON code is easier for
humans to read and wite.

D fferent objects need to have an identifier. The convention used to
create mmenonic identifiers is to use the object name (e.g., S3 for
node S3), followed by its type (e.g., NODE), separated by an "-"
followed by "-1D'. For exanple the menonic identifier for node S3

woul d be S3- NODE-1D

JSON | anguage does not support the insertion of coments that have
been instead found to be useful when witing the exanples. This
docunment inserts comments into the JSON code as JSON nane/val ue pair
with the JSON nane string starting with the "//" characters. For
exanpl e, when describing the exanple of a TE Topol ogy i nstance
representing the ODU Abstract Topol ogy exposed by the Transport PNC,
the followi ng coment has been added to the JSON code:

"// conment": "ODU Abstract Topol ogy @ MPI ",

The JSON code exanples provided in this docunment have been validated
agai nst the YANG nodels follow ng the validation process described in
Appendi x A, which woul d not consider the comments.

In order to have successful validation of the exanples, some
nunbering scheme has been defined to assign identifiers to the
different entities which woul d pass the syntax checks. In that case,
to sinplify the readi ng, another JSON nane/value pair, fornatted as a
commrent and using the mmenonic identifiers is also provided. For
exanple, the identifier of node S3 (S3-NODE-1D) has been assuned to
be "10.0.0.3" and woul d be shown in the JSON code exanple using the
two JSON nane/val ue pair:

"/l te-node-id": "S3-NODE-ID",
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"te-node-id": "10.0.0.3",

The first JSON name/value pair will be automatically renoved in the
first step of the validation process while the second JSON nane/val ue
pair will be validate against the YANG nodel definitions.

3. High-level Overview

Use Case 1 is described in [TNBI-UseCases] as a single-domain with
single | ayer network scenario supporting different types of services.
This section provides an high-1evel overview of how | ETF YANG nodel s
can be used to support these uses cases at the MPI between the
Transport PNC and the MDSC

Section 3.1 describes the topol ogy abstraction provided to the MDSC
by the Transport PNC at the MPI

Section 3.2 describes how the difference services, defined in section
3.3 of [TNBI-UseCases], can be requested to the Transport PNC by the
MDSC at the MPI.

3. 1. Topol ogy Abstraction

3.1.1. ODU White Topol ogy Abstraction
In case the Transport PNC exports to the MDSC a white topol ogy, at
the MPI there will be one TE Topol ogy instance for the ODU | ayer

(called "ODU Topol ogy") containing one TE Node (called "ODU Node")
for each physical node, as shown in Figure 1 bel ow.
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ODU Abstract Topol ogy @ MPI
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1 S6-2

Figure 1 Wiite Topol ogy Abstracti on (ODU Topol ogy)

The ODU Nodes in Figure 1 are using with the sane nanes as the

physi cal nodes to sinplify the description of the nmapping between the
ODU Nodes exposed by the Transport PNCs at the MPI and the physica
nodes in the data plane.

As described in section 3.2 of [TNBI-UseCases], it is assuned that

t he physical |inks between the physical nodes are pre-configured up
to the OTW trail using nechani sns which are outside the scope of
this docunment. The Transport PNC exports to the MDSC via the MPI, one
TE Link (called "ODU Link") for each of these physical Iinks.

Access links in Figure 1 are shown as ODU Links: the nodeling of the

access links for other access technologies is currently an open
i ssue.
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The "external -donmai n" container allows the MDSC to gl ue together the
ODU Topol ogy provided by the Transport PNC with the information
provided by the IP PNC to know which access link is connected with
each link/router in the IP domain (e.g., that CGRl is connected with
the access link ternminating on S3-1 LTP in the ODU Topol ogy).

3.2. Service Configuration
3.2.1. ODU Transit Service

In this case, the access links are configured as ODU Link, as
described in section 3.1.1 above.

As described in section 3.3.1 of [TNBI-UseCases], the MDSC needs to
setup an ODU2 trail, supporting an IP |link, between CRl and C R3.

From the topol ogy information described in section 3.1.1 above, the
MDSC can know that CGRl is attached to the access link terninating on
S3-1 LTP in the ODU Topol ogy and that CGR3 is attached to the access
link term nating on S6-2 LTP in the ODU Topol ogy.

Based on the assunption 1) in section Error! Reference source not
found., MDSC woul d then request Transport PNC to setup an ODU2
(Transit Segnent) Tunnel between S3-1 and S6-2 LTPs:

0 Source and Destination TTP are not specified (since it is a
Transit Tunnel)

0 Ingress and egress points are indicated in the explicit-route-
objects of the primary path:

o The first element of the explicit-route-objects references the
access link term nating on S3-1 LTP

0 Last elenment of the explicit-route-objects references the
access link termnating on S6-2 LTP

The configuration of the timeslots used by the ODU2 connection within
the transport network domain (i.e., on the internal links) is a
matter of the Transport PNC and its interactions with the physica
network el enents and therefore is outside the scope of this docunent.

However, the configuration of the tineslots used by the ODU2
connection at the edge of the transport network domain (i.e., on the
access links) needs to take into account not only the tineslots
avai | abl e on the physical nodes at the edge of the transport network
domain (e.g., S3 and S6) but also on the devices, outside of the
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transport network domain, connected through these access links (e.g.
C Rl and G R3).

Based on the assunption 2) in section Error! Reference source not
found., MDSC, when requesting the Transport PNC to setup the (Transit
Segnment) ODU2 Tunnel, it would also configure the tineslots to be
used on the access links. The MDSC can known the tineslots which are
avail abl e on the edge OTN Node (e.g., S3 and S6) fromthe OIN

Topol ogy i nformati on exposed by the Transport PNC at the MPI as well
as the timeslots which are avail able on the devices, outside of the
transport network domain, connected through these access links (e.qg.
C- Rl and C-R3) by nmeans which are outside the scope of this document.

The Transport PNC perforns path conputation and sets up the ODU2
cross-connections within the physical nodes S3, S5 and S6, as shown
in section 4.3.1 of [TNBI-UseCases].

The Transport PNC reports the status of the created ODU2 (Transit

Segnent) Tunnel and its path within the ODU Topol ogy as shown in
Fi gure 2 bel ow
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ODU Abstract Topol ogy @ MPI
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Figure 2 ODU2 Transit Tunne
3.2.2. OINCdient Private Line Service
To be added
3.2.3. EPL over ODU Service

To be added
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4. Topol ogy Abstraction: detail ed JSON exanpl es

4.1. ODU White Topol ogy Abstraction
Section 3.1.1 describes how the Transport PNC can provide a white
topol ogy abstraction to the MDSC via the MPI. Figure 1 is an exanple
of such ODU Topol ogy.

This section provides the detailed JSON code describing this ODU
Topol ogy, using the [TE-TOPQ and [ OTN-TOPO YANG nodel s.

Note that this exanple is based on -09 version of [TE-TOPQ and on
the -00 version of [OTN-TOPQ]. Further changes to align with | atest
updat es of these YANG nodels will be provided in the future version
of this docunent.

JSON code "use-case-1-topol ogy-01.json" has been provided at in the
appendi x of this docunent.

5. Service Configuration: detailed JSON exanpl es

5.1. ODU Transit Service
Section 3.2.1 describes how the MDSC can request a Transport PNC, via
the MPI, to setup an ODU2 transit service over an ODU Topol ogy

described in section 3.1.1.

This section provides the detailed JSON code describing this ODU
Topol ogy, using the [ TE-TUNNEL] and [ OTN- TUNNEL] YANG nodel s.

Note that this exanple is based on -06 version of [TE-TUNNEL] and on
the -02 version of [OIN-TUNNEL]. Further changes to align with | atest
updates of these YANG nodels will be provided in the future version
of this docunent.
JSON code "use-case-1-odu2-service-01.json" has been provided at in
t he appendi x of this docunent.

6. Security Considerations
This section is for further study

7. | ANA Consi derations

This docunent requires no | ANA actions.
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8. Concl usi ons
This section is for further study
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Appendi x A Validating a JSON fragment agai nst a YANG Mdel
The objective is to have a tool that allows validating whether a
pi ece of JSON code is conpliant with a YANG nodel w thout using a
client/server.

A. 1. DSDL-based approach
The idea is to generate a JSON driver file (JTOX) from YANG then use
it to translate JSONto XM. and validate it against the DSDL schenas,
as shown in Figure 3.

Useful link: https://github.con nbj 4668/ pyang/w ki /Xm Json

(2)
YANG- nodul e ---> DSDL-schenmas ( RNG, SCH, DSRL)
I I
|
Config/state JTOX-file | (4)
\ I I
\ I I
\ Y Y
JSON-file------------ > XM.-file ---------------- > Qut put

Figure 3 - DSDL-based approach for JSON code validation
In order to allow the use of coments follow ng the convention
defined in section O without inpacting the validation process, these
comrents will be automatically renmoved fromthe JSON-file that will
be val i date.
A. 2. Wiy not using a XSD-based approach

Thi s approach has been anal yzed and di scarded because no | onger
supported by pyang.

The idea is to convert YANGto XSD, JSON to XM. and validate it
agai nst the XSD, as shown in Figure 4:
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(1)
YANG- nodul e ---> XSD-schema - \ (3)
+--> Validation
JSON-file------ > XM.-file ----/
Figure 4 - XSD based approach for JSON code validation
The pyang support for the XSD out put format was deprecated in 1.5 and
renoved in 1.7.1. However pyang 1.7.1 is necessary to work with YANG
1.1 so the process shown in Figure 4 will stop just at step (1).
A. 3. JSON Code: use-case-1-topol ogy-01.json
The JSON code for this use case is currently |ocated on GtHub at:
htt ps://github. com dani el ki nguk/transport-nbi /bl ob/ master/ | nternet
-Drafts/Use-Case- 1- Anal ysi s/ use- case- 1-t opol ogy-01. j son
A. 4. JSON Code: use-case-1-odu2-service-01.json

The JSON code for this use case is currently |located on GtHub at:

htt ps://github. com dani el ki nguk/transport-nbi /bl ob/ master/ | nternet
-Drafts/Use-Case- 1- Anal ysi s/ use- case- 1- odu2-servi ce-01.j son
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