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Abst ract
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Overlay Resource Managenent. It is a resource facing nodel

i ndependent of control plane protocols and captures topol ogical and
resource related information pertaining to Network Virtualization
Overl ay.
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orchestrator or controller via a REST interface, for Network
Virtualization Overlay topology rel ated operati ons such as obtaining
and allocating the relevant topol ogy resource infornation.
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I nt roducti on

[ RFC8299] defines custoner service nodel for L3VPN service that can
be used to describe a service as offered or delivered to a customer
by a network operator. As described in [RFC8309], a custoner service
nmodel is not resource facing nodel and does not describes how a
networ k operator realizes and delivers the service described by the
modul e since it is not used to directly configure network devices,
protocols, or functions or sonething sent to network devices (i.e
routers or switches) for processing.

Thi s docunent defines a YANG nodule for Network Virtualization
Overlay Managenent. It is a resource facing nodel independent of
control plane protocols and captures topol ogi cal and resource rel ated
information pertaining to Network Virtualization Overl ay.
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Thi s nodul e enables clients to interact with a network orchestrator
or controller via a RESTful interface, for providing connectivity
services over a Network Virtualization Overlay topology. In
particular, this nodul e supports operations such as exposi ng abstract
service topology, retrieving, and allocating the rel evant topol ogy
resource information.

As a reminder, and as defined in [RFC7297], the IP connectivity
service is the IP transfer capability characterized by a (Source
Nets, Destination Nets, Guarantees, Scope) tuple where "Source Nets"
is a group of unicast |P addresses, "Destination Nets" is a group of

I P uni cast and/or nulticast addresses, and "Guarantees" reflects the
guarantees (expressed in terns of Quality O Service (QS),
performance, and availability, for exanple) to properly forward
traffic to the said "Destination". Finally, the "Scope" denotes the
(network) perineter (e.g., between Provider Edge (PE) routers or

Cust oner Nodes) where the said guarantees need to be provided. These
requi renents include: reachability scope (e.g., linited scope,
Internet-wide), direction (in/ou), bandw dth requirenents, QS
paraneters (e.g., one-way delay [RFC7679], |oss [RFC7680], or one-way
delay variation (jitter) [RFC3393]), protection, and high-
availability guidelines (e.g., restoration in less than 50 ns, 100
ms, or 1 second).

The nmodul e includes flow identification and classification rules that
are required for traffic conformance purposes.

How the data captured using this YANG nodule is tranlated into
net wor k- spefic clauses is out of scope.

Conventions used in this docunent

The key words "MJST", "MJST NOT', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119]. 1In this
docunent, these words will appear with that interpretation only when
in ALL CAPS. Lower case uses of these words are not to be
interpreted as carrying [ RFC2119] significance.

The following notations are used within the data tree and carry the
meani ng as bel ow

Each node is printed as:
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<status> <fl ags> <nane> <opts> <type>

<status> i s one of:
+ for current

<flags> is one of:

rw for configuration data

ro for non-configuration data
-x for rpcs

-n for notifications

-w for witable

<nane> is the name of the node

If the node is augnented into the tree from another nodule, its nanme
is printed as <prefix>: <nane>.

<opts> is one of:

? for an optional |eaf or choice

I for a presence container

* for aleaf-list or list

[ <keys>] for a list’'s keys

(choice)/: (case) Parentheses encl ose choice and case nodes,
and case nodes are also marked with a colon (":")

<type> is the name of the type for leafs and leaf-lists

3. Overview of Network Virtualization Overlay Resource Managenent Model
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----------- | 3vpn-svc
Model [
Cust omer | 2vpn-svc |
Faci ng Mbdel Model [
oo e e e e e e oo +
——————————————— | Servi ce conponent
R [ R +
I
VN Overlay |
Resour ce [
Resour ce Model |
Faci ng Model [
I
I
Fom e - Fom e e e e - - +
———————————— +---- Confi g conponent [-------+
/ e LR + \ Net wor k
/ / \ \ Configuration
/ / \ \ nodel s
/ / \ \
Fomm - - - + Bear er Fomm - - - + Fomm - - - + Fomm - - - +
| CEA+ ----------- + PE A | | PEB+ ---- + CEB
Fo----- + Connection +------ + Fo----- + Fo----- +
Site A Site B

L3VPN and L2VPN service nodel s provi de an abstracted view of the
Layer 3 and Layer 2 VPN service configuration conponents. Services
are built froma conbination of network el enents and protocols
configuration, but are specified for service users in nore abstract
terns, e.g., these nodels will specify where to create site and
establish site-network-access of a particular site to the provider
network (e.g., PE, aggregation switch) and what service requirements
of each site-network-access are.

Site location can be deterni ned based on proposed | ocation paraneters
and constraints in these service nodels and service requirenents of
each site-network-access can be determ ned based on traffic
performance netrics (e.g., one-way del ay, one-way del ay variation
bandwi dt h) of each PE-CE link connectivity and traffic perfornmance
metrics of each service flow or application. The nanagenent system
will use service nodels as an input to select appropriate PEs and
CEs, allocate interface on the node, generate PE and CE configuration
associ ated with each PE-CE |ink

Based on sel ected PE and CE configuration on each site-network-access

of a particular site, the nmanagenent system can use L3VPN service
nmodel and L2VPN service nodel as inputs and translate it into
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resource facing nodel, i.e., the network virtualization overlay
resour ce nodel

This resource facing nodel can be seen as the projection nodel of
L3VPN service and L2VPN service nodel and is used to conpute path

el ements and the network access connectivity list when two sites

bel ongi ng to one VPN spanni ng across several domains. It also can be
combi ned with other performance neasurenent or warning nodels to
expose abstract service topology and resource distribution in the
network re-optim zation cases.

3.1. VN Service Configuration

The YANG nodule is divided into two main containers: "vn-services"
and "sites".

The "vn-service" |list under the vn-services contai ner defines globa
paranmeters for the VN service for a specific customer. The "vn-id"
provided in the vn-service list refers to an internal reference for
this VN service, while the custoner name refers to a nore-explicit
reference to the custonmer. The "vn-type" in the vn-service |ist
refers to a set of basic VPN type. In addition, each "vn-service"
also include a list of "site-network-access".

The service requirenents on each "site-network-access" or site to
site service requirenments is specified in details in the service
contai ner under "sites/site" or "sites/site/site-network-access”

3.1.1. VN and Network Access Association Configuration

Wthin a given VN service there can be one or nore VN and Network
Access Associ ations(VNAAs). VNAAs are represented as a list and
i ndexed by the vn-id and vn-type.

nmodul e: ietf-vn-rsc
+--rw vn-rsc

+--rw vn-services

| +--rw vn-service* [vn-id]

| +-rwvn-id sve-id

[ +--rw vn-type i dentityref

[ +--rw Site-network-accesses
| +--rw site-network-access* [site-network-access-id]
| +--rw site-network-access-id sve-id

Sni ppet of data hierarchy related to VN and Network Access
Associ ations (VNAA)
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3.1.2. Traffic Performance Requirenents Configuration

3.1.2.1. Per-Site Network Access Requirenents
Per-Site network access traffic performance requirenents are
represented as a list within the data hierarchy and i ndexed by the
key site-network-access-id.
Traffic Performance requirenents include |latency, jitter, and
bandwi dth utilization. Upload bandwi dth and downl oad bandwi dth are
performance paraneters associ ated each donai n- net wor k- access.

Latency, jitter, and bandwi dth utilization are performance
requi renents associated with each service flow or application
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nodul e: ietf-vn-rsc
+--rw site-network-accesses
+--rw site-network-access* [site-network-access-id]
+--rw site-network-access-id | eaf r ef
+--rw device-id | eaf r ef
+--rw access-diversity {site-diversity}?
| +--rw groups
| | +--rw group* [group-id]
| | +--rw group-id string
| +--rw constraints
| +--rw constraint* [constraint-type]
| +--rw constraint-type identityref
| +--rw target
| +--rw (target-flavor)?
| +--:(id)
[ | +--rw group* [group-id]
[ [
| +--:(all-accesses)
| | +--rw all-other-accesses? enpty
| +--:(all-groups)
| +--rw al | - ot her-groups? enpty
+--rw service
| +--rw svc-input-bandw dth? uint32
| +--rw svc-output-bandwi dth? uint32
| +--rw svc-ntu? ui nt 16
| +--rw qos {qos}?
| | +--rw qos-classification-policy
[ | +--rwrule* [id]
| | +-rwid uintl16
| | +-rw (match-type)?
[ [ | +--:(match-flow)
| | | | +-rw match-flow
[ N
[ [ | +--:(match-application)
| | | +--rw match-application? identityref
| | +--rw target-class-id? string
[ +--rw qos-profile
| +--rw (qos-profile)?
| +--: (standard)
[ | +--rwprofile? string
| +--:(custom
| +--rw cl asses {qos-custon}?
| +--rw class* [class-id]

Sni ppet of data hierarchy related to Per Site network access QS
requirenents
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3.1.2.2. Site-to-Site Traffic Performance Requirenments

\Ma

QoS guarantees denote a set of transfer performance nmetrics that
characterize the quality of the transfer treatnent to be experienced
(when crossing a transport infrastructure) by a flow issued from or
forwarded to a (set of) sites.

Suppose one VPN has nultiple sites and any two sites span across
mul tiple domains, site-to-site network access QoS requirenents can be
used to describe QoS requirenents across sites.

Site-to-site network access traffic perfornmance requirenents are
represented as a list within the data hierarchy and i ndexed by the
key 'site-id . The source site is specified as 'site-id under site
list, the "target-site’ is specified under match-fl ow case.

Traffic perfornmance requirenents include |latency, jitter, and
bandwi dth utilization.

Shapi ng/policing filters may be applied so as to assess whet her

traffic is within the capacity profile or out of profile. Qut-of-
profile traffic may be di scarded or assigned anot her cl ass.
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nodul e: ietf-vn-rsc

+--rw sites

+--rwsite* [site-id]
+--rwsite-id sve-id
+--rw service

+--rw qos {qos}?

| +--rw qos-classification-policy

| | +-rwrule* [id]

| | +-rwid uint16

| | +--rw (match-type)?

| | +--:(match-flow)

| ] | | +--rw match-fl ow

| | | | +--rw target-sites* sve-id
| | +--rw target-class-id? string
| +--rw qos-profile

[ +--rw (qos-profile)?

| +--: (standard)

| | +--rwprofile? string

| +--:(custom

| +--rw cl asses {qos-custon}?
| +--rw class* [class-id]

[ +--rw class-id string

| +-rwrate-limt? uint8

| +--rw | at ency

| | +--rw (flavor)?

[ [ C.

| +-rwijitter

[ | +--rw (flavor)?

| | C

| +--rw bandwi dt h

| +--rw guar ant eed- bw percent? uint8
| +--rw end-to-end? enpty

March 2018

Sni ppet of data hierarchy related to Site to Site QoS requirenents

A’site’

poi nt s.

For each "site-network-access"”

i s conposed of at
the case of multihoni ng,

VN Servi ce Topol ogy Resource Distribution configuration

| east one "site-network-access"”
may have nultiple site-network-access

and, in

the ingress device/custoner device

and/ or egress device has been selected to connect to the provider

net wor k,

i ngress device |ist

device is specified under vn-attachnent container

is specified under site and egress

Wth selected ingress device and egress device and VN nenbership, VN

service topol ogy can be constructed.

et al.
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Site connectivity or connectivity within site can be further
cal cul ated based on this VN service topol ogy.

VPN1- Sitel VPN1- Site2
o mm e e e oo +
/ [CEL].. [PE2___ [ CE3] /
/ [ U Do\ / /
/ / \ : \ T /
/ / \ o : \ : /
/ [CE2] __ [PE1]: : [CE4] : ]
e Peeem--- B e Te---- D-+
+------- I i I I R M i +
/ I [ X2] /
/ o\ o /1 /
/ \ / / /
/ / \: / /
/ / [ X5] / /
/ / o\ / /
/ / 1 \ / /
/ / / \ /
/ [ X4] [ X3] /
o e e e e +
L3 Topol ogy

4. RPC Definitions for Conputation of TE Path El enent List and Network
Access Connectivity List

The RPC nodel facilitates issuing comands to a NETCONF server (in
this case to the device that need to execute the path conputation AP
command or path computation algorithnm and obtain a response. RPC
nmodel defined here abstracts path conputation specific conmands in a
technol ogy i ndependent nanner

There are two RPC commands defined for the purpose of conputation of
path el ement list and network access connectivity list respectively.
In this section we present a snippet of the path elenent |ist
comput ati on command and network access connectivity list conputation
for illustration purposes. Please refer to Section 3.4 for the
conpl ete data hierarchy and Section 4 for the YANG nodel .
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rpcs:
+---X vn-pat h- el enent - conput e

+---w i nput

| +---wvn-nenber-list* [vn-nenber-id]

| +---w vn-nenber-id -> /vn-svc/vn-servi ces/vn-service/vn-id

| +---w constraint

| | +---w path-elenment* [path-elenment-id]

| | +---w path-elenent-id

| | +---w address?

[ +---w obj ective-function? i dentityref

I

I

I

+

+---w netric* [metric-type]
+---wnetric-type i dentityref
+---w netric-val ue? ui nt 32
--ro out put
+--ro vn-nenber-list* [vn-nmenber-id]
+--ro vn-nmenber-id -> /vn-svc/vn-services/vn-service/vn-id
+--ro netric* [metric-type]
| +--ro metric-type i dentityref

| +--ro netric-value? ui nt 32
+--ro path
+--ro path-el enent* [path-el ement-id]

+--ro path-elenent-id

+---X vn-network-connectivity-stitch

+---w i nput

| +---wvn-nenber-list* [vn-id]
+---wvn-id -> /vn-svc/vn-servi ces/vn-service/vn-id
+---Ww source-access* [access-id]
| +---w access-id
| +---w destination-access* [access-id]

I
I
I
I
I
| +---w netric* [nmetric-type]
I
I
+

+---w objective-function? i dentityref
+---w netric-type i dentityref
+---w netric-val ue? ui nt 32
--ro out put
+--ro vn-access-list* [index]
+--ro index ui nt 32

+--r0 source-access -> /vn-svc/sites/sitel/site-network-accesses/sit
e- net wor k- access/ si t e- net wor k- access-i d
+--ro destination-access-> /vn-svc/sites/sitel/site-network-accesses
/ si te-networ k-access/site-network-access-id
+--ro nulti-donmai n-network-access-1list * [domain-id]
+--ro dommin-id svec-id
+--ro network-access-id svec-id

Wth these two RPC commands, we can cal cul ate
Path el enent list that is applied to network access connectivity

within the site, or Site to Site connectivity or end to end
connectivity.
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Net wor k access connectivity list that is applied to
connectivity and end to end connectivity spanning across multiple
donai ns.

Data Hier

archy

The figure bel ow describes the overall structure of th

ule: ietf-
+--rw vn-
+--rw
|-
I
I
I
I
I
I
+--rw
+- -
et al.

vn-rsc

rsc

vn-servi ces

rw vn-service* [vn-id]

+--rwvn-id svc-id
+--rw cust oner - nane? string
+--rw servi ce-topol ogy? i dentityref

+--rw site-network-accesses

+--rw site-network-access* [site-network-
+--rw site-network-access-id sve-id

sites
rwsite* [site-id]
+-rwsite-id svc-id
+--rw cpe-devi ces
| +--rw cpe-device* [device-id]
| +--rw device-id sve-id
| +--rw address-fanmily? address-fanily
| +--rw address? i net:ip-addres
| +--rwinterfaces
[ +--rwinterface? if:interfac
| +--rw sub-interfaces* if:interfac

--rw service
+--rw qos {qos}?

+--rw qos-cl assification-policy

| +--rwrule* [id]
+--rwid strin
+-rw (match-type)?
+--:(match-fl ow)
| +--rw match-flow
| +--rw dscp?
| +--rw dot 1p?
[ +--rw ipvé4-src-prefix?
| +--rw ipv6-src-prefix?
| +--rw i pv4-dst-prefix?
| +--rw i pv6-dst-prefix?
| +--rw | 4-src-port?
| +--rw target-sites*

| | | +--rw | 4-src-port-range
| | | | +--rw lower-port?
| | | | +--rw upper-port?

Expi res Septenber 3, 2018
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site to site

e YANG nodul e:

access-id]

S

e-ref
e-ref

g

i net:dscp

ui nt 8
inet:ipvé-prefix

i net:ipv6-prefix

i net:ipva-prefix

i net:ipv6-prefix

i net: port - nunber
svc-id {target-site

i net: port-numnber
i net: port-nunber
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+--rw | 4-dst-port?
+--rw | 4-dst-port-r
| +--rw | ower-port
| +--rw upper-port
+--rw protocol -fiel
+--: (mat ch-application)
+--rw mat ch-applicatio
+--rw target-class-id? s
+--rw qos-profile
+--rw (qos-profile)?
+--: (standard)
| +--rwprofile?
-> /vn-svc/vpn-profile

s/qos-profile-identifier/id

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
+

+--:(custom

March 2018

i net: port-nunber
ange
? i net: port-nunber
? i net: port-nunber
d? uni on

n? i dentityref
tring

s/valid-provider-identifier

+--rw cl asses {qos-custon}?

+--rw class* [class-id
+--rw class-id
+--rw direction?
+--rwrate-limt?
+--rw | atency
| +-rw (flavor)?
| +--: (1 owest)
| | +--rw use-
| +--: (boundary
| +-rwlate
+-rwijitter
| +-rw (flavor)?
| +--: (1 owest)
| | +--rw use-
| +--: (boundary
| +-rwlate
+--rw bandw dt h
+--rw guar ant eed
+--rw end-to-end

--rw site-network-accesses
+--rw site-network-access* [site-network-access-id]

+--rw Site-network-access-id
-> [vn-svc/vn-services/vn-

es/ si t e- net wor k- access/ si t e- net wor k- access-id

+--rw i ngress-device-id?

/ cpe- devi ces/ cpe-devi ce/ device-id

\Ma

et al.

+--rw access-diversity {site-diver
+--rw groups
| +--rw group* [group-id]
[ +--rw group-id string

]

string

i dentityref
uint8

| owest - | at ency?

)

ncy- boundary?

enpty
ui nt 16

| owest-jitter?

)

ncy- boundary?

enpty
ui nt 32

- bw per cent uint8
? enpty

servi ce/ site-network-access
-> /vn-svc/sites/site

sity}?

+--rw constraint* [constraint-type]

+--rw constraint-type
+--rw target

I
|
I
| +--rwconstraints
I
I
I
| +--rw (target-flavor)?

Expi res Septenmber 3, 2018
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+--:(id)
| +--rw group* [group-id]
| +--rw group-id string

| +--rw all-other-accesses? enpty

I

|

[ +--:(all-accesses)
I

| +--:(all-groups)

I

+--rw al | -ot her-groups? enpty
--rw service
+--rw svc-i nput - bandw dt h? ui nt 32
+--rw svc-out put - bandwi dt h? ui nt 32
+--rw svc-ntu? ui nt 16
+--rw qos {qos}?
+--rw qos-cl assification-policy

+-rwid string
+--rw (match-type)?
| +--:(match-flow)

+

|

I

I

I

I

| | +--rwrule* [id]
|

I

I

| | +--rw match-fl ow
I

I

|

I
|| +--rw dscp? i net:dscp
[ | +--rw dot 1p? ui nt 8
[ +--rw i pv4-src-prefix? inet:ipv4-pre
fix
| | [ +--rw i pv6-src-prefix? inet:ipve-pre
fix
| | [ +--rwipv4-dst-prefix? inet:ipv4-pre
fix
| | [ +--rw ipv6-dst-prefix? inet:ipv6-pre
fix
| | [ ] +--rw | 4-src-port? i net: port-num
ber
| | [ +--rw target-sites* svc-id {targe
t-sites}?
| | [ +--rw | 4-src-port-range
I | | | | +--rwlower-port? i net: port-nunber
| | || | +--rw upper-port? i net: port-nunber
[ [ | ] +--rw | 4-dst-port? i net:port-num
ber

+--rw | 4-dst-port-range
| +--rw | ower-port? i net: port-nunber

I

|

[ | +--rw upper-port? i net: port-nunber
| +--rw protocol -field? uni on

| +--: (mat ch-application)

| | +--rw mat ch-appl i cati on? i dentityref

| +--rw target-class-id? string

+--rw qos-profile
+--rw (qos-profile)?
+--: (standard)
| +--rwprofile?
-> /vn-svc/vpn-profil es/valid-provider

-identifiers/qgos-profile-identifier/id

\Ma

| +--:(custom

[ +--rw cl asses {qos-custon}?

| +--rw class* [class-id]

[ +--rw class-id string

| +--rw direction? i dentityref
| +-rwrate-limt? uint8
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[ +--rw | at ency

| | +--rw (flavor)?

| | +--: (1 owest)

[ [ | +--rwuse-lowest-latency? enp

ty
| | +--: (boundary)
| | +--rw | at ency- boundary? uin
t16
| +-rwijitter
[ | +-rw (flavor)?
[ [ +--:(l owest)
| | | +--rwuse-lowest-jitter? enpt
y
| | +--: (boundary)
| | +--rw | at ency- boundary? ui nt
32
| +--rw bandw dth
| +--rw guar ant eed- bw per cent uint8
| +--rw end-t o-end? enpty
+--rw vn-attachnents
+--rw vn-attachment* [vn-id]
+--rwvn-id sve-id
+--rw vn-type? i dentityref
+--rw at tachnent - poi nt
+--rw egress-device-id? svec-id
+--rw address-famly? address-fanmily
+--rw address? i net:ip-address
+--rwinterfaces
+--rwinterface? if:interface-ref
+--rw sub-interfaces* if:interface-ref
rpcs:

+---X vn-pat h-el enent - conput e
+---w i nput
|  +---w vn-nmenber-list* [vn-nenber-id]

[ +---w vn-nmenber-id -> /vn-svc/vn-services/vn-service/vn-id
[ +---w src
| | +---w src-address? -> /vn-svc/sites/sitel/site-id

| +---w site-network-access-id?
-> /vn-svc/sites/site/site-network-accesses/site-network
-access/site-network-access-id
| ] +---w dst
| | +---w dst-address? -> /vn-svc/sites/sitel/site-id
| | +---w site-network-access-id?
-> /vn-svc/sites/sitelsite-network-accesses/site-network
-access/site-network-access-id
| +---w constraint
| | +---w path-elenent* [path-elenment-id]
| | +---w path-elenent-id -> /vn-svc/sites/sitel/site-network-a
ccesses/site-network-access/vn-attachnments/vn-attachment/attachment - poi nt/ pe-dev
ice-id
| [ +---w address? -> /vn-svc/sites/site/site-network-a
ccesses/ site-network-access/vn-attachnents/vn-attachnent/attachnent-poi nt/addres
s

+---w netric-val ue? ui nt 32

| +---w objective-function? i dentityref
| ] +---w netric* [metric-type]

| ] +---w netric-type i dentityref
||
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+--r0 out put
+--ro vn-nenber-list* [vn-nmenber-id]

I

I

| +--ro vn-nenber-id ui nt 32

[ +--ro src

| | +--ro src-address? -> /vn-svc/sites/sitel/site-id

[ | +--ro site-network-access-id? -> /vn-svc/sites/site/site-netwo
rk-accesses/ site-network-access/site-network-access-id

| +--ro dst

[ | +--ro dst-address? -> /vn-svc/sites/sitel/site-id

[ | +--ro site-network-access-id? -> /vn-svc/sites/site/site-netwo

rk-accesses/site-network-access/site-network-access-id
| +--ro netric* [metric-type]
| | +--ro metric-type i dentityref
| | +--ro metric-value? ui nt 32
| +--ro path
[ +--ro path-el enent* [path-el enent-id]
| +--ro path-elenent-id -> /vn-svc/sites/sitel/site-network-a
ccesses/site-network-access/vn-attachnents/vn-attachnment/attachment - poi nt/ pe-dev
ice-id
| +--ro index? ui nt 32
| +--ro address? -> /vn-svc/sites/sitel/site-network-a
ccesses/ site-network-access/vn-attachnents/vn-attachnent/attachnent-poi nt/addres
s
| +--ro hop-type? i dentityref
+---X vn-network-connectivity-stitch
+---w i nput
| +---wvn-list* [vn-id]

[ +---wvn-id -> /vn-svc/vn-services/vn-service/vn-id
| +---w source-access* [access-id]
| | +---w access-id -> /vn-svc/sites/sitel/site-network-a

ccesses/ site-network-access/site-network-access-id
| | +---w destination-access* [access-id]

| | +---w access-id -> /vn-svc/sites/sitelsite-network-accesse
s/ site-network-access/ site-network-access-id

| +---w objective-function? i dentityref

| +---w netric* [metric-type]

| +---wnetric-type i dentityref

| +---w netric-val ue? ui nt 32
+--ro0 out put
+--ro vn-access-list* [index]
+--ro index ui nt 32
+--r0 source-access -> /vn-svc/sites/sitel/site-network-accesses/sit
e- net wor k- access/ si t e- net wor k-access-id
+--ro destination-access-> /vn-svc/sites/sitel/site-network-accesses
/ site-network-access/ site-network-access-id
+--ro nul ti-donmai n-networ k-access-1ist *
+--ro dommin-id sve-id
+--ro network-access-id svec-id

6. Network Virtualization Overlay Managenent YANG Mdul e
<CODE BEG NS> file "ietf-vn-rsc@018-02-03. yang"
nmodul e ietf-vn-rsc {

yang-version 1.1;
namespace "urn:ietf:paranms: xm :ns:yang:ietf-vn-rsc”;
prefix vnrsc;

inmport ietf-inet-types {
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prefix inet;

}

import ietf-13vpn-svec {
prefix | 3vpn-svc;

}

inmport ietf-interfaces{
prefix if;

}

organi zati on
"I ETF OPSAWG Wor ki ng Group. ";

cont act
"WG List: foo@etf.org
Editor: Qn Wi <nailto:bill.w@uawei.conr

Editor: Zitao Wang <mailto: wangzit ao@uawei . cons";

description

Net wor k Overl ay Resource Mode

March 2018

"The YANG nodul e defines a generic service configuration

nmodel for Layer VN services conmon across al

vendor inplementations.";

revi sion 2018-02-03{

description

"Initial revision";

ref erence

"A YANG Data Mddel for VN Service Delivery.";

/* Features */

[* Typedefs */
typedef svc-id {
type string;
description
"Type definition for servicer identifier";

typedef address-fanmily {
type enuneration {
enum i pv4 {
description
"I Pv4 address famly.";

enum i pv6 {
description
"I Pv6 address famly.";

}
}

description
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"Defines a type for the address famly."

}
/*

/* ldentities */

identity vn-type {
description

"Base identity for VN type";

}

identity |2vpn {

base vn-type;

description

"ldentity for Layer 2 vpn";

}
identity |3vpn {
base vn-type;
description
"ldentity for Layer 3 vpn";
}
identity evpn {
base | 2vpn;
description
"Identity for evpn";

}

identity vpls {
base | 2vpn;
description
"Identity for vpls";

}
identity vpw {
base | 2vpn;
description
"ldentity for vpw';
}
i dentity vpn-topol ogy {
description
"Base identity for VPN topol ogy.";

identity any-to-any {
base vpn-topol ogy;
description
"Identity for any-to-any VPN topol ogy.";

}

identity hub-spoke {
base vpn-topol ogy;
description

"Identity for Hub-and- Spoke VPN topol ogy.";
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}
i dentity hub-spoke-disjoint {
base vpn-topol ogy;
description
"Identity for Hub-and- Spoke VPN topol ogy
where Hubs cannot conmmunicate with each other.";

}

identity objective-function{
description
"Identity for objective function";

}

identity netric-type{
description
"Identity for netric type";

}

identity hop-type{
description
"Identity for hop-type";

identity | oose{

base hop-type;

description

"l oose hop in an explicit path"

identity strict{

base hop-type;

description

"strict hop in an explicit path"
}
/* Gouping */
groupi ng vn-service-list {

list vn-service {

key "vn-id";
| eaf vn-id {
type svc-id;
description
"VWN id";
}
| eaf custoner-name {
type string;

description
" Cust oner nane"

}

| eaf service-topol ogy {
type identityref {
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base vpn-topol ogy;

default any-to-any;
description
"VPN service topol ogy.";
}
cont ai ner site-network-accesses{
list site-network-access{
key "site-network-access-id"
| eaf site-network-access-id{
type svc-id;
description
"Site network access identifier";
}
description
"List for site-network access";
}
description
"Container for site network accesses"

}

description

"List for vn service";
description

"Grouping for vn service list";
groupi ng vn-servi ces-groupi ng{
cont ai ner vn-services{

uses vn-service-list;

description

"Container for virtual network service";
description

"Grouping for vn services"

groupi ng interfaces-grouping{
contai ner interfaces{
| eaf interface{
type if:interface-ref;
description
"Base interface";
}
| eaf-1ist sub-interfaces{
type if:interface-ref;
description
"Sub interfaces";
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}

description

"Contai ner for interfaces"
}

description

"Grouping for interfaces";

groupi ng cpe-device-list{
Iist cpe-device{
key "device-id";
| eaf device-id {
type svc-id;
description
"Device identifier";
}
| eaf address-fam | y{
type address-fanily;
description
"Address fam |y used for managenent. |f address-famly
is specified, the address may or may not be specified
(by the customer).";

| eaf address{
type inet:ip-address;
description
"I P address”;
}
uses i nterfaces-grouping;
description
"Li st for devices";
}
description
"G ouping for cpe device list"

}
groupi ng cpe-devi ces- groupi ng{
cont ai ner cpe-devi ces{
uses cpe-device-list;

description

"Cont ai ner for cpe devices"

}

description

"grouping for cpe-devices-groupi ng";

}

groupi ng bandw dt h- groupi ng {
| eaf svc-input-bandw dt h{

Wi, et al. Expi res Septenber 3, 2018 [ Page 22]



Internet-Draft Net wor k Overl ay Resource Nbdel March 2018

type uint32;

description

"Service input bandw dth";
}

| eaf svc-out put-bandw dt h{
type uint 32;

description

"Servi ce output bandw dt h"
}
description
"G ouping for bandw dth";

groupi ng attachmnent - poi nt - gr oupi ng{
cont ai ner attachmnent - poi nt {

| eaf pe-device-id {

type svc-id;

description

"PE Device identifier",;

| eaf address-fam | y{
type address-famly;
description
"Address famly used for managenent. |f address-famly
is specified, the address may or nay not be specified
(by the customer).";

| eaf address{
type inet:ip-address;
description
"I P address";
}
uses i nterfaces-grouping;
description
"Cont ai ner for attachnent point";
}
description
"Grouping for attachnent points";

groupi ng vn-attachment-Iist{
list vn-attachnent

key "vn-id";
| eaf vn-id{
type svc-id;

description
"Virtual network identifier";

}
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| eaf vn-type{

type identityref{
base vn-type

}

description

"VWN type";

uses attachment - poi nt - gr oupi ng;
description
"List for VN attachnments";

}

description

"Grouping for VN attachment list";

groupi ng vn-attachnents-groupi ng{
cont ai ner vn-attachnent s{
uses vn-attachnent-1ist;
description
"Container for VN attachnents";
}
description
"Grouping for VN attachnments";

}

groupi ng site-network-access-1ist{
list site-network-access{
key "site-network-access-id";
| eaf site-network-access-id{
type leafref{
path "/vn-svc/vn-services/vn-service"
+"/site-network-accesses/site-network-access”
+"/site-network-access-id";
}
description
"Site network access identifier";
}
| eaf device-id {
type leafref{
path "/vn-svc/sites/sitelcpe-devices"
+"/ cpe- devi ce/ devi ce-i d";
}
description
"Device id";
uses | 3vpn-svc: access-diversity;

cont ai ner service {
uses bandw dt h- gr oupi ng;
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| eaf svc-mu {
type uint 16;
description
"Service-mu";
}
uses | 3vpn-svc: site-service-qos-profile;
description
"Cont ai ner for service";
}
uses vn-attachment s-groupi ng;
description
"List for site-network access";

}

description
"Grouping for site-network access list";

groupi ng site-network-accesses-groupi ng{
cont ai ner site-network-accesses{
uses site-network-access-1Iist;
description
"Container for site network accesses"
}
description
"Grouping for site network accesses”

groupi ng site-list-grouping{

list site {

key "site-id";
leaf site-id {
type svc-id;

description
"Site identifier";
}
uses cpe-devi ces-groupi ng;
cont ai ner service {
uses | 3vpn-svc: site-service-qos-profile;
description
"Site service";
}
uses site-network-accesses-grouping;
description
"List for sites";

}

description
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"Grouping for site list";

}

groupi ng sites-grouping {
contai ner sites{
uses site-list-grouping;
description
"Container for sites";
}
description
"Grouping for sites";

groupi ng src-groupi ng{
cont ai ner src{
| eaf src-address{
type leafref {
path "/vn-svc/sites/site/site-id";
}
description
"Leaf list for source address”
}
| eaf site-network-access-id{
type leafref {
path "/vn-svc/sites/sitel/site-network-accesses"+
"/site-network-access/site-netwrk-access-id";
}
description
"Leaf list for site-network-access id";

}
description
"Container for source id";
}
description
"Grouping for source site"

}

groupi ng dst-groupi ng{
cont ai ner dst{
| eaf dst-address{
type leafref {
path "/vn-svc/sites/site/site-id";
}
description
"Leaf list for source address”

| eaf site-network-access-id{
type leafref {
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path "/vn-svc/sites/sitel/site-network-accesses"+
"/ site-network-access/site-network-access-id";

}

description

"Leaf list for site-network-access id";

}
description
"Contai ner for destination id";

description
"Grouping for source site";

groupi ng obj ecti ve-function-group{

| eaf objective-function {
type identityref{
base objective-function;
}
description
"operational state of the objective function";
}
description
"Grouping for objective functions";

groupi ng pat h-el enent-1i st{

list path-el ement{
key "path-el ement-id";
eaf path-el enent-id{
type leafref{
path "/vn-svc/sites/site/site-netwrk-accesses"+
"/site-network-access/vn-attachnments/vn-attachment"+
"/ attachnent - poi nt/ pe-device-id";
}
description
"Path elenent identifier",;

—_——

eaf address{

type leafref{

path "/vn-svc/sites/sitel/site-network-accesses"+
"/site-network-access/vn-attachnments/vn-attachment"+
"/ attachment - poi nt/address";

}

description

"Path el enent address";

}

description
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"List for path el enents”;

}

description

"Grouping for path el enents"”;

groupi ng constrai nt-groupi ng{
cont ai ner constraint{
config fal se;
uses path-elenment-1Iist;
description
"Cont ai ner for constraint”;
}
description
"Grouping for constraint”;

groupi ng metric-groupi ng{
list nmetric {

key netric-type;

| eaf metric-type {

type identityref{

base netric-type;

}

description

"Metric type";

| eaf metric-value {
type uint32;
description
"Metric value";
}
description
"List for netric";
}
description
"Grouping for netric";

}

groupi ng path-1ist{
list path-el enment{
key "path-element-id";
| eaf path-el ement-id{
type leafref{

path "/vn-svc/sites/site/site-network-accesses"+
"/site-network-access/vn-attachnments/vn-attachnent"+
"/ attachnent - poi nt/ pe-device-id";

}
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description
"Path el enent identifier"

| eaf index{

type uint32;

description

"I ndex";
}

| eaf address{

type leafref{

path "/vn-svc/sites/sitel/site-network-accesses"+
"/site-network-access/vn-attachnments/vn-attachnment"+
"/ attachment - poi nt/address"

}

description

"Path el ement address”

}

| eaf hop-type{

type identityref {

base hop-type;

}

description

“Hop type”

}

description

"List for path el ements”;
}
description
"Grouping for path list";

groupi ng pat h- gr oupi ng{
cont ai ner pat h{
uses path-1Ilist;
description
"Cont ai ner for path";
}
description
"G ouping for path";
}
groupi ng access- groupi ng{
list source-access{
key "access-id";
| eaf access-id {
type leafref{
path "/vn-svc/sites/sitelsite-network-accesses
+"/site-network-access/site-network-access-id";

}
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description
"Access id";

|ist destination-access{
key "access-id";
| eaf access-id {

type leafref{

path "/vn-svc/sites/sitel/site-network-accesses”
+"/site-network-access/site-network-access-id";

}

description
"Access id";
}
description
"List for destination access id";
}
description
"List for source access id";
}
description
"G ouping for access”

cont ai ner vn-svc{

uses vn-servi ces-groupi ng;
uses sites-grouping;
description

"Container for vn service"

}

rpc vn-conput e{
description
"RPC for VN conpute";
i nput {
list vn-menber-list {
key "vn-nenber-id";
| eaf vn-menber-id{
type leafref{
path "/vn-svc/vn-services/vn-service/vn-id";
}
description
"VN nenber identifier",;
}
uses src-grouping;
uses dst-groupi ng;
uses constraint-groupi ng;
uses objective-function-group
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uses netric-grouping;
description
"List for vn nenber";

}

out put {
list vn-menber-list {
key "vn-nmenber-id";
| eaf vn-nmenber-id{
type uint32;
description
"VN nenber identifier",;
}
uses src-grouping;
uses dst-groupi ng;
uses netric-grouping;
uses pat h- groupi ng;
description
"List for vn nmenber";
}
}
}

rpc vn-stitch{
description
"RPC for VN conpute”;

i nput {
list vn-list {
key "vn-id";
I eaf vn-id{

type leafref{
path "/vn-svc/vn-services/vn-service/vn-id";

}
description
"WN identifier";

}

uses access- groupi ng;

uses obj ective-function-group;

uses netric-grouping;

description

"List for vn";

}
out put{
list vn-access-list {
key "index";
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| eaf index{
type uint32;
description
"I ndex for VN access"”;
}
| eaf source-access {
type leafref{
path "/vn-svc/sites/sitel/site-network-accesses”
+"/ si t e- net wor k- access/ si t e- net wor k- access-i d";
}
description
"Source Access |ID';

| eaf destination-access {
type leafref{
path "/vn-svc/sites/sitel/site-netwrk-accesses”
+"/ site-network-access/site-network-access-id";
}
description
"Destination Access ID

list multi-domain-network-access-list {
key "donmi n-id network-access-id";

| eaf domain-id {

type string;

description

"Domain | D';

| eaf network-access-id {
type leafref{
path "/vn-svc/sites/sitel/site-netwrk-accesses”
+"/site-network-access/site-network-access-id";
}
description
"Network access | D';
}
description
"List for multiple domain network access”;
}
description
"List for vn access";
}
}
}

}
<CODE ENDS>
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Security Considerations

The YANG nodul es defined in this docunent MAY be accessed via the
RESTCONF protocol [RFC8040] or NETCONF protocol ([RFC6241]). The

| owest RESTCONF or NETCONF | ayer requires that the transport-I|ayer
protocol provides both data integrity and confidentiality, see
Section 2 in [RFC8040] and [RFC6241]. The | owest NETCONF | ayer is
the secure transport |ayer, and the mandatory-to-inpl ement secure
transport is Secure Shell (SSH)[RFC6242] . The | owest RESTCONF | ayer
is HTTPS, and the mandatory-to-inpl enent secure transport is TLS

[ RFC5246] .

The NETCONF access control nodel [RFC6536] provides the nmeans to
restrict access for particular NETCONF or RESTCONF users to a
preconfi gured subset of all available NETCONF or RESTCONF protoco
operations and content.

There are a nunber of data nodes defined in this YANG nodul e that are
writable/creatable/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., edit-config)
to these data nodes w thout proper protection can have a negative

ef fect on network operations. These are the subtrees and data nodes
and their sensitivity/vulnerability:

o /vn-svc/vn-services/vn-service

The entries in this list include the whole vn service
configurations to which the custoner subscribed, and indirectly
create or nodify the egress and ingress device configurations.
Unexpect ed changes to these entries could lead to the service
di sruption and/or network mni sbehavi or.

0o /vn-svc/sites/site
The entries in this list include the custonmer site configurations.
Unexpect ed changes to these entries could lead to the service
di sruption and/ or network mni sbehavi or.
Sone of the readable data nodes in this YANG nodul e nmay be consi dered
sensitive or vulnerable in sone network environments. It is thus
i mportant to control read access (e.g., via get, get-config, or
notification) to these data nodes. These are the subtrees and data
nodes and their sensitivity/vulnerability:
0o /vn-svc/vn-services/vn-service

o /vn-svc/sites/site
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9.

9.1

\Ma

The entries in these lists include custoner-proprietary or
confidential information, e.g., custoner-nane, site |ocation, what
service the custoner subscribes.

| ANA Consi der ati ons

This docunment registers a URI in the | ETF XM registry [ RFC3688].
Following the format in [RFC3688], the followi ng registration is
requested to be made:

URI: urn:ietf:parans:xm:ns:yang:ietf-vn-rsc
Regi strant Contact: The | ESG

XM.: NA, the requested URI is an XM. nanespace.

Thi s docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC7950].

Name: ietf-vn-rsc

Nanmespace: urn:ietf:params: xm:ns:yang:ietf-vn-rsc
Prefix: vnrsc

Ref er ence: RFC xxxx
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