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Abst ract

| P+toptical is a cross-layer collaboration technology for unified
managenent of | P and optical networks. Based on framework proposed
in [ACTNFWK][I-D.ietf-teas-actn-framework], this draft presents
specific informati on about the |P+optical solution: hierarchical
controllers + disabled GWLS UNls. This solution does not involve
UNI tunnel objects. Therefore, the mapping between IP |Iinks and
transport services is key point of this solution. This draft

provi des a YANG nodel for the RESTCONF/ NETCONF protocol. This YANG
nmodul 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 "COPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

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

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

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 May 1, 2017.
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1. Introduction
1.1. I P+optical solution

| P+optical is a cross-layer collaboration technology for unified
managenment of | P and optical networks. |P+optical adopts the TS

architecture, where the IP network is the client-layer network and
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the optical network is the server-layer network. The mappi ng between

I P-layer 1P links and transport services is the key ability of an

| P+optical network. Through the mapping, the services of IP |ayers

and those of transport |layers can be associated to inplenent use
cases of | P+optical scenarios.

| P+optical use cases include nulti-layer topology visualization
aut omat ed networ k depl oyment, nulti-I|layer automated service
depl oynent, nulti-layer protection and restoration, nulti-Iayer
optinization, and nulti-layer naintenance w ndow.
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Based on franework proposed in [ ACTN-
FWK][I-D.ietf-teas-actn-framework],
i nformati on about the |P+optical solution: hierarchica
di sabled GWLS UNIs. This solution does not
obj ects. Therefore,
services is key point of this solution

The | P+optica

i nvol ve UN
the mapping between I P links and transport
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this draft presents specific
controllers +

t unnel

solution inplenents cross-1layer service provisioning

t hrough cross-layer link and association of multi-Ilayer topol ogies.

After service provisioning,

this solution is required to present

mul ti-layer service views for users to learn service status. In

addi ti on,

t he associ ati on nmanagenent function needs to be avail abl e

during fault demarcation and |l ocating and cross-|ayer protection and

restoration. To neet these denmands,
mai nt ai ned between | P-1ayer

a service mappi ng needs to be
I P links and optical -l ayer transport

services
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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.
in | P+optical single-domain scenarios, an | P+optica
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can be conmbined with an | P domain controller. In IP nmulti-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
control |l ers communi cate through RESTConf interfaces and use the

| P+VNT algorithmto conpl ete E2E cross-layer path calculation. In
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.
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Fi gure 2: | P+optical single-domain scenarios
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I P domain and optical multi-domain scenarios-1

Expires May 1, 2017 [ Page 5]



Internet-Draft Cct ober 2016

Fom e mme oo - + o e e e mee oo +
| I P | | | P+Opt i cal [
| Controller +------ + Control | er [
E SR +--- -+ e +- -+
I I I
I I I
| IR +- -+ [ [ +
| | Optical | | Optical |
| | Controller | | Controller |
[ E T I + Fom oo - +---+
I I I
oo m e e e o e e e mee oo oo o - +
/IR| R | R R | R /
/A | R . R . | /
I P /! . R. R | . . R . . R | R |/
Layer R R R +---+
I : I
I : I
I : I
I - I
I : I
+--, -, === +----, -+ F--- ----- +------- +
/O O O | o. [ |/ O | O /
/ (e} g/ o O | /
Opti cal / O O ! O O /
Layer R L T +

Figure 4: I P domain and optical mnulti-domain scenarios-2
1.2. Unified cross-layer algorithm

In this nodel, inter-layer path conputation is performed 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 compute an
optimal path Hl-H2-L1-L2-H3-H4. O course, nore conpl ex cooperation
may be required if an optinmal end-to-end path is desired.
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Figure 5: Unified cross-layer algorithm
| P+VNT al gorithm

In this nodel, there is at | east one PCE of controller per |layer, 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 zati onal and/or service nmanagenent 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 naintain 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

| ayers. An | P-PCE of |P-donmain controller uses |IP topology 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-domain controller for path cal culation. The optical-PCE
of optical-donmain controller then uses cross-|ayer topol ogy and
optical topology infornmation to calculate an underlying VNT path. A

si mpl e exanpl e of cooperation 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.
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0 |P-PCE selects VNT link as the entry point and exit point to the
| ower | ayer.
0o |P-PCE of IP controller requests a path both ends of VNT link from
Optical -PCE of optical controller.
0 Optical-PCE returns H2-L1-1L2-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 6: | P+VNT al gorithm
1.4. 1P Link and Transport Service Mapping

The mapping varies with IP link interfaces and changes with system

creation, dismantlenent,
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Fi gure 7: Physical port connection scenario
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Fi gure 8: VLAN port connection scenario
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Figure 9: Eth-trunk port connection scenario
2. | P Link and Transport Service Mappi ng Model - YANG Tree
(preanbl e)

nmodul e: ietf-mapping-ip_link-transport_service
+--rw mappi ng-i p-1ink-transport-service
+--rw mappi ngs* [ mappi ng-i d]
+--rw mapping-id string
+--rw mappi ng- nane? string
+--rwip-links
|  +--rwip-link* [ip-]ink-name]

| +--rw ip-link-nane string

| +--rw ip-1link-base? enuneration

| +--rw source-node-i d? string

| +--rw source-if-id? ui nt 32

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

[ +--rw sink-if-id? ui nt 32

| +--rw bandw dt h? deci nal 64

| +--rw del ay? deci mal 64

| +--rw srlg? deci mal 64

| +--rwip-optical ? protection-type

+--rw transport-service
+--rw transport-service-id? ui nt 32
+--rw bandw dt h? deci nal 64
+--rw delay-limt? deci mal 64
+--rw del ayvariation-limt? deci mal 64
+--rw srlg? deci mal 64
+--rwip-optical ? protection-type

+--rw supporting-tunnel - nane? string

(post anbl e)
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3. IP Link and Transport Service Mapping Mdel - YANG Code
(preanbl e)

nmodul e ietf-mapping-ip_|ink-transport_service {
namespace "urn:ietf:parans: xnl :ns:yang:
i etf-mapping-ip_link-transport_service"
prefix "ip-trans-mp";

organi zati on
"Huawei Technol ogi es"

cont act
"fupengcheng@uawei . cont';

description
"The YANG nodul e defines a nmappi ng between ip link
and transport.";

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

/* Features */
feature ip-link {
description "ip-link paras";

}

feature transport {
description "transport paras";

}

[ * Typedefs */
typedef protection-type {
type string;
description
"ip or optical protection type.";

}

[ * Groupings */
grouping ip-link-paras {
contai ner ip-links {
list ip-link {
key ip-1ink-narne;

| eaf ip-link-nanme {

type string;
description
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"name of an ip link.";

| eaf ip-link-base {
type enuneration {
enum "physi cal " {
description

"physical link.";

}
enum "vlan-if" {
description
"vlian if";
}
enum "et h-trunk" {
description
"eth-trunk";

}
}
| eaf source-node-id {
type string;
description
"source node id.";
}
| eaf source-if-id {
type uint32;
description
"source if id."

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

}

| eaf sink-if-id {
type uint32;
description
"sink if id.";

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

description
"bandw dt h.";

}
| eaf del ay {

type deci nal 64 {
fraction-digits 2;

Fu, et al. Expires May 1, 2017
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}

description
"del ay.";

}
| eaf srlg {
type deci mal 64 {
fraction-digits 2;
}

description
"srlg.";
oo .
| eaf ip-optical {
type protection-type;
description
"IP_Optial.";
}
description
"List of ip links";
}
description
"Container of ip |inks";
}
description
"This grouping defines ip link paraneters”;

}

groupi ng transport-service-paras {
contai ner transport-service {
| eaf transport-service-id {
type uint32;
description
"transport service id.";

}
| eaf bandwi dth {

type deci mal 64 {
fraction-digits 2;
}

description
"bandwi dt h. ";
}
| eaf delay-limt {
type deci mal 64 {
fraction-digits 2;
}

description
"delay limt.";
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| eaf delayvariation-limt {
type deci mal 64 {
fraction-digits 2;
}

description
"del ayvariation limt.";

}
I eaf srlg {
type deci mal 64 {
fraction-digits 2;
}

description
"srlg.";
}
| eaf ip-optical {
type protection-type;
description

"IP_Optial.";
}
| eaf supporting-tunnel -nane {
type string;
description
' supporting tunnel nane.";
}

}

description
"This groupi ng defines transport service paraneters”

}

/* Main bl ocks */
cont ai ner mappi ng-i p-1ink-transport-service {
Iist mappings {
key mappi ng-i d;

| eaf mapping-id {
type string;
description
"key of a mapping.";

}

| eaf mappi ng- nane {
type string;
description
"name of a mappi ng";

}

uses i p-1ink-paras;
uses transport-service-paras;
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(post anbl e)
| ANA Consi derati ons
Thi s docunment makes no request of | ANA

Note to RFC Editor: this section may be renoved on publication as an
RFC.

Security Considerations
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