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Abstr act

| P+toptical is a cross-layer collaboration technology for unified
managenent of | P and optical networks.

Based on franework proposed in [ ACTN
FWK][I-D.ietf-teas-actn-framework], this draft presents specific

i nformati on about the |P+optical solution: hierarchical controllers +
di sabled GWLS UNIs. This solution does not involve UNI tunnel

obj ect s.

The system uses | oose-coupl ed dual -controllers to inplenent cross-

| ayer collaborative path cal culation on the virtual network topol ogy
(VNT), where the VNT provides the E2E cross-pathcal cul ati on bridgi ng
function. The VNT needs to be defined as a YANG nodel for
configurati on managenent.

This draft provides a YANG nodel for the RESTCONF/ NETCONF protocol .
Thi s YANG nodul e defines NBIs for the | P+optical super controller.

Requi rement s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

Fu,

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
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I ntroduction
1. | P+optical solution

| P+optical is a cross-layer collaboration technology for unified
managenent of | P and optical networks. |P+optical adopts the TS
architecture, where the IP network is the client-layer network and
the optical network is the server-|layer network.
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| P+opti cal use cases include nulti-layer topology visualization
aut omat ed networ k depl oyment, nulti-Ilayer automated service
depl oynent, nulti-layer protection and restoration, multi-I|ayer
optimization, and nulti-layer naintenance w ndow.

Based on franework proposed in [ ACTN
FWK][I-D.ietf-teas-actn-framework], this draft presents specific

i nformati on about the |P+optical solution: hierarchical controllers +
di sabled GWLS UNIs. This solution does not involve UN tunne

obj ects. Therefore, the nmapping between IP links and transport
services is key point of this solution
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Figure 1: |P+optical solution

In real-world situations, |P+optical super controllers can be
separately depl oyed or conbined with other controllers. For exanple,
in | P+toptical single-domain scenarios, an |P+optical super controller
can be conbined with an I P domain controller. In IP nulti-domain and
optical multi-domain scenarios, you can depl oy one separate | P super
controll er and one separate optical super controller. The two super
controll ers communi cate through RESTConf interfaces and use the

| P+VNT algorithmto conpl ete E2E cross-layer path calculation. In
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such mul ti-domain scenarios, you can al so deploy only one | P+optica
super controller and use a unified cross-layer algorithmin the
controller to conplete E2E cross-layer path cal cul ation.

The system uses | oose-coupl ed dual -controllers to inplenent cross-

| ayer collaborative path calculation on the virtual network topol ogy
(VNT), where the VNT provides the route cal cul ation bridging
function. The VNT needs to be defined as a YANG nodel for
configurati on managenent.

This draft provides a YANG nodel for the RESTCONF/ NETCONF pr ot ocol
Thi s YANG nodul e defines NBIs for the | P+optical super controller

1.2. Unified cross-layer algorithm

In this nodel, inter-layer path conputation is perfornmed by a single
PCE of a Unified controller that has topology visibility into al
layers. Such a PCEis called a multi-layer PCE. In Figure 2, the
network is conprised of two layers. NEs Hl, H2,H3, and H4 belong to
the higher layer, and NEs H2, H3, L1, and L2 belong to the | ower
layer. The PCE is a multi-layer PCE that has visibility into both
layers. It can performend-to-end path conputation across | ayers
(single PCE path conputation). For instance, it can conpute an
optimal path H1-H2-L1-L2-H3-H4. O course, nore conpl ex cooperation
may be required if an optimal end-to-end path is desired.

Control |l er
o o e e e e e e e eeee oo +
| S S + |
| | Mul tilayer-PCE| |
| Fommmmm e eaaaa + |
| [ S, B s g T [ o R + |
| |ITP | | Cross-Layer|| Optical | |
| | Topol ogy| | Topol ogy || Topol ogy| |
| +-------- RS, 5 SRR + |
S S +
I
I
|
| R |--] R | [ ... .. | R |--] R |
| HL | | H2 | | H3 | | H |
.......... \ R e
L /
| O |--] O |
| L2 | | L2

Figure 2: Unified cross-layer algorithm
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1.3. | P+VNT al gorithm

In this nodel, there is at | east one PCE of controller per |ayer, and
each PCE of controller has topology visibility restricted to its own
| ayer. Sone providers nmay want to keep the | ayer boundaries due to
factors such as organi zational and/or service managenent issues. The
choice for multiple PCE conputation instead of single PCE conputation
may al so be driven by scalability considerations, as in this node a
PCE only needs to nmaintain topology information for one |ayer
(resulting in a size reduction for the Traffic Engi neering Database
(TED)). Figure 3 shows nultiple PCE inter-layer conputation with

i nter-PCE comruni cation. There is one PCE in each |ayer. The PCEs
fromeach | ayer collaborate to conpute an end-to-end path across

|l ayers. An I P-PCE of IP-domain controller uses |IP topol ogy and VNT
topol ogy information to perform path cal cul ation at the higher |ayer
If a VNT link is selected, the I P-domain controller collaborates with
the optical-donmain controller for path cal culation. The optical -PCE
of optical -domain controller then uses cross-|ayer topol ogy and
optical topology infornmation to cal culate an underlying VNT path. A

si mpl e exanmpl e of cooperati on between the PCEs could be as follows:

0o IP controller sends a request to IP-PCE for a path HI-H4 with ip
topo and VNT topo.

0 |P-PCE selects VNT link as the entry point and exit point to the
| ower | ayer.

o0 |P-PCE of IP controller requests a path both ends of VNT link from
Optical - PCE of optical controller

0 Optical-PCE returns H2-L1-L2-H3 to | P-PCE

o IP-PCEis now able to conpute the full path (HL-H2-L1-L2-H3-H4)
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Figure 3: I P+VNT al gorithm
1.4. VNT Proctect-Goup
VNT |inks support on-demand creation and del etion, and therefore
protection can be inplenented based on IP links. To inplement the
protection function, plan and deploy VNT protection groups. |P link

swi tchover can be then inplenmented if network faults occur or network
traffic reaches a threshol d.

VNT protection groups

o Manual

support: .

nodes

and autonmatic service sw tchover and sw t chback

o 1:1 and N:1 working

i nks
i nks
i nks

o Protection of
protection of
protection of

Fu, et al.
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with the sane source but different sinks,
with different sources but the sane sink, and
with both different sources and sinks
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(preanbl e)

Pl ease viewin a fixed-width font such as Courier.
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Figure 4: VNT protection groups
(post anbl e)

2. VUNT (IP Link) Mdel - YANG Tree

2016
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(preanbl e)

nmodul e: ietf-vnt
+--rwvnts
+-rwvnt* [vnt-id]

+--rwvnt-id string
+--rw vnt - nanme? string
+--rw src-node-id? string
+--rw src-interface-type? string
+--rw src-interface-ip? i net:i pv4-address
+--rw src-bind-if-name? string
+--rw si nk-node-id? string
+--rw sink-interface-type? string
+--rw sink-interface-ip? i net:ipv4-address
+--rw si nk-bi nd-if-nanme? string
+--rw swi tch-type? uintl16
+--rw vl an-id? vl an
+--rw | atency? ui nt 32
+--rw max-reservabl e- bandwi dt h? deci mal 64
+--rw bandw dt h? deci mal 64
+--rwte-netric? ui nt 32
+--rw explicit-path-nane? string
+--rw optical -protection-type? string
(post anbl e)

3. VNT (IP Link) Mdel - YANG Code

(preanbl e)

nmodul e ietf-vnt {
nanespace "urn:ietf:paranms:xm:ns:yang:ietf-vnt";
prefix "vnt";
inmport ietf-inet-types {

prefix inet;

}
organi zation

"Huawei Technol ogi es";

cont act
"fupengcheng@uawei . cont';

description
"The YANG nodul e defines vnt.";

revision 2016-10-28 {
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description "lnitial revision.";

}

/* Typedefs */
typedef vlan {
type uintl1l6 {
range "0..4095";

}
description "VLAN | D";
}
typedef protection-type {
type string;
description
"ip or optical protection type."
}

/* Grouping */
groupi ng vnt-para {
list vnt {
key "vnt-id";
description
"The list of configured interfaces on the device."

leaf vnt-id {
type string;
description
“Id of vnt.";
}

| eaf vnt-nane {
type string;
description
"Name of wvnt.";
}

| eaf src-node-id {
type string;
description
"Id of node.";
}

| eaf src-interface-type {
type string;
description
"interface type.";
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| eaf src-interface-ip {
type inet:ipv4-address;
description
"I'p of interface.";

}

| eaf src-bind-if-name {
type string;
description
"source node bind interface nane.";

}

| eaf sink-node-id {
type string;
description
"“Id of node.";

}

| eaf sink-interface-type {
type string;
description
"interface type.";

}

| eaf sink-interface-ip {
type inet:ipv4-address;
description
"I'p of interface.";

}

| eaf sink-bind-if-nane {
type string;
description
"sink node bind interface nane.";

}

| eaf switch-type {
type uint 16;
description
"switch type.";
}

| eaf vlian-id {

type vl an;

description
"vlian id.";
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| eaf latency {
type uint32;
description
"l atency.";
}

| eaf max-reservabl e-bandw dth {
type deci mal 64 {
fraction-digits 2;
}
description
"max reservabl e bandwi dth.";
}

| eaf bandwi dth {
type deci mal 64 {
fraction-digits 2;
}
description
"bandwi dth.";
}

| eaf te-netric{
type uint32;
description
"te nmetric.";
}

| eaf explicit-path-name {
type string;
description
"explicit path nane";
}

| eaf optical-protection-type {
type string;
description

"optical protection type.";

/* Main blocks */
contai ner vnts {
description
"Virtual network topology.";

uses vnt-para,;

Fu, et al. Expires May 1, 2017
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(post anbl e)
4. VNT (I P Link) Protection Goup Mdel - YANG Tree

(preanbl e)
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+--rw vnt - protect-groups
+--rw vnt - prot ect-group* [group-id]

et al.

ui nt 32
string
enuner ati on

+--rw group-id

+--rw group-nane?

+--rw group-type?

+--rw work-vnt-Iist

| +--rwvnt* [vnt-id]

| +-rwvnt-id

| +--rw vnt - nanme?

[ +--rw src-node-id?
| +--rw src-interface-type?
| +--rw src-interface-ip?

| +--rw src-bind-if-nane?

| +--rw si nk-node-id?

| +--rw sink-interface-type?
[ +--rw sink-interface-ip?
| +--rw si nk-bi nd-if-nanme?
| +--rw switch-type?

| +--rw vl an-id?

| +-rw | atency?

| +--rw max-reservabl e- bandwi dt h?
[ +--rw bandwi dt h?

| +-rwte-netric?

| +--rw explicit-path-nane?

| +--rw optical -protection-type?

+--rw protect-vnt-1ist

| +--rwvnt* [vnt-id]

[ +--rwvnt-id

| +--rw vnt - nane?

| +--rw src-node-id?

| +--rw src-interface-type?

| +--rw src-interface-ip?

| +--rw src-bind-if-name?

[ +--rw si nk-node-i d?

| +--rw sink-interface-type?
| +--rw sink-interface-ip?

| +--rw si nk-bi nd-i f - nane?

| +--rw swi tch-type?

| +--rw vl an-id?

[ +--rw | atency?

| +--rw nmax-reservabl e- bandwi dt h?
| +--rw bandw dt h?

| +--rwte-metric?

| +--rw explicit-path-nane?

| +--rw optical -protection-type?

+--rw is-autoaction?
+--rwis-return?

bool ean
bool ean

Expires May 1, 2017
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(post anbl e)
5. VUNT (IP Link) Protection Goup Mdel - YANG Code
(preanbl e)

nmodul e ietf-vnt-protect-group {
nanespace "urn:ietf:parans: xnm :ns:yang:ietf-vnt-protect-group”
prefix "vnt-protect-grp"

import ietf-vnt {
prefix vnt;
}

or gani zati on
"Huawei Technol ogi es"

cont act
"fupengcheng@uawei . cont';

description
"The YANG nodul e defines vnt protect group."”;

revision 2016-10-28 {
description "lnitial revision.";
}

/* Main blocks */
cont ai ner vnt-protect-groups {
description
"vnt protect groups.";

list vnt-protect-group {
key "group-id";
description
"The list of vnt protect groups."

| eaf group-id {
type uint32;
description
"I'd of vnt protect group.";
}

| eaf group-name {
type string;
description
"Name of vnt protect group.";
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| eaf group-type {
type enuneration {
enum "1:1" {
description
"1:1 type.";

enum "n: 1" {
description
"n:1 type";

}

description
"type of vnt protect group.";

contai ner work-vnt-list {
uses vnt:vnt-para
description
"work vnt list.";

}

contai ner protect-vnt-list {
uses vnt:vnt-para
description
"protect vnt list.";

}

| eaf is-autoaction {
type bool ean;
description
"if it is autoaction.";

}

| eaf is-return {
type bool ean;
description
"if it need return.”;

(post anbl e)
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| ANA Consi der ati ons

Thi s docunment makes no request of | ANA
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Note to RFC Editor: this section may be renoved on publication as an

RFC.
Security Considerations
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