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Changes Description:

- NNI handover between 2 OTN
domain.

- E2E OTN tunnel across multiple
domains

- E2E E-LINE service
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Scope and Structure of the LLD

The NNI-SOTN support is an enhancement/extension of the existing SOTN use
case. As a result, this LLD covers the design changes and enhancements of the
SDNC, in addition to the existing functionality. For a more complete architectural
llustration of the design, one should read this document in conjunction with the
previous SDNC LLD.

This LLD is divided into 2 parts. The first part focuses on the design changes
needed for topology discovery and topology change synchronization. The second
part discusses the design changes required for resource configuration.
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Required Changes for Topology Discovery and Synchronization

l,New ESR

PN Initial Topology Synchronization

New ESR 1) New 3 party controller is added to AAI

ESR Portal 2) AAI sends notification to SDNC for new
controller addition.

3) SDNC get topology from SOTN controller.

4) SDNC add topology information to AAL

SO
Continuous Synchronization
1) SDNC subscribes for topology change to SOTN
SDNC/CCSD PMA controller.
2) SOTN notifies Topology change to SDNC.
K 3) SDNC updates topology information to AAI

Required Changes:

- Topology discovery framework: Need to
discover multi-layer and native topologies.

- Topology discovery DGs: Changes are needed

MDSAL
Configuration/ DG Add Re
Operational Store

Plugins/Adapters

@ P A to support the above.
GET Topology ‘I IQ Topology change notification - NOtIfICé]tIO.n handling: Ethernet links are .
dynamic links. They need to be created in
RESTCONF API AAI after SDNC receives link creation
SOTN Controller (IETFACTN notification from NCE-t.

YANG)
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SDNC/CCSDK Design: Physical Network Topology Onboarding Framework &

Flow

1) User registers 3™ party controller information in
ESR.

2) ESR adds 3 party controller information in AAL

3) AAI notify addition of 3 party controller
information to DMAAP Listener in SDNC.

4) DMAARP Listener in SDNC sends Data change
request.

4]

\L | @ 5) SDNC query topology from 34 party Controller
API . . ‘
Handler
SLI . DataChanie &Toioloii discovei ‘ | MDSAL

Network ' RESTApiCallNode ‘ |

6) SDNC adds topology to AAI

Development Changes:

% Listener to New 3rd party controller events: Handle
Adaptors

Ethernet link creation notification.

< DataChangeProvider DGs: Create Ethernet links in
AAI

% Topology Discovery DGs: Discover and create multi-

SOTN
Controller
C1ITHELINUX FOUNDATION © ONAP

layer native topologies in AAL
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Multi-layer Topology structure in AAI

ETH Topology
TP ETH Node lTP ETH Link Lii J ETH Node TP
ETH Link I A ETH Link

coTT T TS .theﬁa;,JoJ d T T T T inter-layer- Eck_-xd _____________ S
{ OTN Topology / !
!
: OTN Node I
| TP . OTNNode TP TP (f ]TP I
e OTN Link LLCLV _________ I
I V LLcL n L TTP I

I TTP
\ I
N /

* AAl needs to have two layers (Eth and OTN) of topology.
* Need to add Tunnel Termination Point (TTP) attribute to Topology Node.
* TP in upper layer node (ETH Node) are associated with TTP in lower layer node (OTN Node) by inter-layer lock 1D
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Topology Discovery: Single Domain Topology Creation in AAl

SDNC discovers the 2-layer domain topology from NCE-T and save it into AAI. The following example shows the logical
content of AAI. (Note that there are 2 domain topologies. For simplicity, only one is shown below.)

ETH Topolo
p gy TP type Inter-layer- TP type Inter-layer-
Lock-id Lock-id
1 UNI 5 UNI
1 2 3 4
d 0.190.0.1 [© g 0.190.0.2 [0 2 | NN 10100 6 | NNI 10300
3 NNI 10200 7 NNI 10400
4 NNI 8 NNI
5 6 7 8
d 0.190.0.3 © d 0.190.04 ©O
OTN Topology
TP type Inter- LLCL Plug-id TP type Inter- LLCL Plug-id
layer- layer-
Lock-id Lock-id
1 UNI 5 UNI
2 NNI 6 NNI
3 NNI 7 NNI
4 NNI 50001 8 NNI 50002
0.190.0.4 101 TTP 10100 2 103 TTP 10300 2
; 104 102 TTP 10200 4 104 TTP 10400 4

NOTE: TPs from 9 to 16 are NNI ports which are omitted from the above tables
due to limited space..
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Topology Discovery: Merge Two OTN Domain Topologies in AAI

After the domain topologies are discovered and saved into AAlI, SDNC merges the OTN topologies by connecting the inter-

domain links by inter-domain-plug-id matching.

) ETH Topology
Domain 1 Domain 2
EEE— )
1 2 3
— o 0.190.0.1 o 0.190.0.2 g 0.191.0.1 © g 0.191.0.2
- ~—_ @@
EEE— EEE—
5 6 7 8 5 6 7
— d 0.190.0.3 [© d 0.190.04 [© g 0.191.03 P a 0.191.0.4
- -
OTN Topology
Domain 1 Domain 2

g-id = 50001

0.190.0.4
/104 | Plug-id = 50002

0.191.0.4

\/104
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NOTE: Ethernet links are dynamic
links, which means that they are not
created until E-LINE services are
provisioned.
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Topology Discovery: Update Ethernet Links after E-LINE service creation

After an E-LINE serwce is created, SDNC will receive Ethernet Link creation notifications from NCE-T. SDNC will create the Ethernet links in AAI
accordin Ig For example, suppose an E-LINE from 0.190.0.1 port 1 to 0.191.0.4 port 8 is provisioned. Then the Ethernet links in the following
e

figure wi created.
~ ETH Topology
Domain 1 Domain 2
—_— S
3 4 1 2 3
—] g 0.190.0.2 © d 0.191.01 d 0.191.0.2
- ——
8 5 6 7
— q 0.190.0.4 |Ow d 0.191.0.3 O=——————d 0.191.0.4
OTN Topology
Domain 1 Domain 2

g-id = 50001

0.191.0.4

Plug-id = 50002

— /104
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NOTE: The inter-domain Ethernet
link is not reported by NCE as part
of the notifications. SDNC needs to
create the link when it receives the
intra-domain link creation
notifications in both domains.

NOTE: The red link represents the
underlay OTN tunnel which
supports the E-LINE. Note this this
tunnel itself does not exist in AAI.
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Required Changes for Resource Configuration

UUI/UCD Portal

SO

Generic-Resource-API i'v

SDNC/CCSD "o

K
- Path C
RESTCONF API @
(IETF ACTN YANG)

SOTN Controller SDWAN Controller

MDSAL
Configuration/
Operational Store
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1)
2)
3)
4)

5)

SO call SDNC to create/activate resources
using generic-resource-api

SDNC store data in AAI for create
requests.

SDNC call OOF for path computation
(only applicable for SOTN)

SDNC call 3rd SOTN controller to create
resource

SDNC stores created resource to AAL

Required Changes:

DGs for SOTN resources: Changes to
support new service resource
definition

OOF Plugin in DG: Changes to support
new input & output parameters of OTN
tunnel path computation

RESTCONF based CRUD operation: ACTN
L1 Service API support




SDNC/CCSDK Design: Resource Configuration

1) SO Calls Generic Resource APIs corresponding to resource
type.

2) SDNC calls OOF for path computation if required
3) SDNC create & activate resource

4) SDNC adds resource to AAI

Development Changes:

% Changes to generic-resource-api.yang for ELINE Service

Network ’ B— creation

Adaptors

< Changes to GenericResourceApiProvider.java
% Changes to DG for SOTN

L

-
-
-
-
——
-
-
-
-
-
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SDNC/CCSDK Design: A&AI Service Creation Data Model

1.Si
2.5

3.t
Customer(tenant) : 4. sl
= Site
tenant id)
ServiceType

/ - e s 7 me =

—_

e

—

e Enclosed in the
yellow zone are new
h data modules need
to be added to A&AI

Service-instance(CCVPN)
1
/" Generic-vnf{SOTN
/ Underiay )

( B T
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SDNC/CCSDK Design: Generic-Resource-API Details (New changes are marked

N )

https://wiki.onap.org/display/DW/SDNC+APIs?preview=/13599902/25439118/sdnc-Generic-Resource-
API-AID-1806-latest.docx

Request (CURD)

Service http://x.x.x.x: 8282/restconf/operations/GENERIC-RESOURCE- NA
APl:service-topology-operation
Network http://x.x.x.x: 8282/ restconf/operations/GENERIC-RESOURCE- <Oper Type>SOTNInfralnstance

AP|:network-topology-operation <Oper Type>SDWANInfralnstance

VNF http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE- <Oper Type>Sitelnstance

. _ _ : <Oper Type>LANInstance
APIl:vnf-topology-operation i o

<Oper Type>SDWANDevicelnstance
<Oper Type>SotnUnderlaylnstance
VF-Module http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE- <Oper Type>SotnUnilnstance
API:vf-module-topology-operation SR A Tl £ L

Connection http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE- <Oper
Attachment APl:connection-attachment-topology-operation ype->OliNAtiaci mentinstance
Allotted Resource

LA 13
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http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE-API:service-topology-operation
http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE-API:service-topology-operation
http://x.x.x.x/
http://x.x.x.x/
http://x.x.x.x
http://x.x.x.x/

Resource Configuration: Input parameters from the SO

Suppose, for example, the E-LINE to be created is from 0.190.0.1 port 1 to 0.191.0.4 port 8. SO will need to invoke the following API with the Uul
input parameters of UNI and L2VpnInstance. \
SO
VF-Module http://x.x.x.x:8282/restconf/operations/GENERIC-RESOURCE- <Oper Type>SotnUnilnstance API
API:vf-module-topology-operation <Qper Type>Sotnl2Vpninstance >
A&AlI |—— SDNC
New enums need to _
be defined Sub DGs needs to be DGs x;lgOper?tlons
implemented for this perations
update \
~ ETH Topology in AZAI Update AZAI
e Domain 1 Domain 2
| 1 2 3 a | 1 ) ) 3 a | / Service Data in A&AI \
— 0.190.0.1 © d 0.190.0.2 © a 0.191.0.1 o g 0.191.0.2 —
- Generic-vnf-
instance
S
5 6 7 8 5 6 7 8
——d 0.190.0.3 [o g 0.190.04 O d 0.191.0.3 p d 0.191.0.4 —
UNI'1 UNI 2 L2VPN
N 0.190.0.1/1  0.190.0.4/8

- /
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Resource Configuration: OTN tunnel path computation from OOF

Suppose the E-LINE to be created is from 0.190.0.1 port 1 to 0.191.0.4 port 8.
TODO: OOF API ? Input parameters and output parameters.

ETH Topology

Domain 2

3 4 2 3 4
d 0.190.0.2 [© 0.191.0.1 o g 0.191.0.2 _—
-
—
8 5 6 7
0.190.0.4 [© g 0.191.03 © g 0.191.0.4 3 -

Domain 1

oH

OTN Topology

Domain 1 Domain 2

a I O O

L 16

0.190.0.4 0.191.0.4
\/104

\/104

0.190.0.1
\/101
O

9

ug-id = 50001
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SO
API
OOF
SDNC
A&AI
NCE

. SDNC receives resource creation

request: source = 0.190.0.1/2;
dest =0.191.0.4/8

. From source node 0.190.0.1, find

the corresponding underlay OTN
node (0.190.0.1) using inter-
layer-lock-id

. Similarly, find the destination

OTN node (0.191.0.4)

. Invoke OOF for OTN path

computation, with the source
OTN node (0.190.0.1) and the
dest OTN node (0.191.0.4) as
iInput parameters.

. OOF returns the inter-domain link

(marked in blue in the figure),
through which the OTN tunnel is
to be established.
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Resource Configuration: Inter-domain Tributary Port Setup

SDNC DG changes are

Suppose the E-LINE to be created is from 0.190.0.1 port 1 to 0.191.0.4 port 8. needed to find unused TS Uul
from the A&AI te-link \
attributes

SO
ETH Topology ,
Domain 1 Domain 2
3 4 1 2 3 4 A&Al —=—— SDNC
d 0.190.0.2 [© a 0.191.0.1 g 0.191.0.2 _—
— @
. _ NCE
8 5 6 7 8
0.190.04 O g 0.191.0.3 p g 0.191.0.4 —
1 \ ) c 1. From computed OTN tunnel path

(marked in blue in the figure), find
the inter-domain link, which is
0.190.0.4/8 - 0.191.0.3/5.

OTN Topology 2. From the inter-domain link, find

: the unused ODU resource, i.e.,
trib port, from the link’s label-
restriction.

Domain 1 Domain 2

I 1

0.190.0.4

\/104

0.190.0.1
\/101
79

ug-id = 50001

0.191.0.4

\ /104
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Resource Configuration: OTN Tunnel Parameters Setup

Parameters are needed for NCE RESTCONF

Suppose the E-LINE to be created is from 0.190.0.1 port 1 to 0.191.0.4 port 8. AP calls. Some need to be hard coded
(template in next page). The generated ones SDNC A&Al
are specified below. \
ETH Topology RestconfApiCallNode
Domain 1 Domain 2

NCE

3 4 2 3 4
d 0.190.0.2 [© 0.191.0.1 o g 0.191.0.2 _—
1. OTN tunnel parameters needed

oH

by domain 1 controller:

)
8 5 6 7 Name Value
0.190.04 © g 0.191.0.3 p g 0.191.0.4 > —
source 0.190.0.1

destination 0.190.0.4
dest-ttp-id 104
dst-tpn An unused slot #
OTN Topology from bitmap

Domain 1 Domain 2
" 2. OTN tunnel parameters needed

by domain 2 controller:
g'id =50001 Name Value
source 0.190.0.3
destination 0.190.0.4
src-ttp-id 103
R i 1 — src-tpn Same value as
P!,,ug'ld = 5000»».; dst-tpn in table 1

LA |
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Service Configuration: Sample RESTCONF SB API

: 1 {
‘-_. f mietf-te:te™: { 2 "iecf-eth-tran—-service:etht—-svc™: {
3 meunnels™ I = "etht-svc—instances™: [|
" - 4 i
; tI{J.nnel 20 = "etht—svcoc—name"™ : "Unprotection-Eth-08",
5 msource®: "0.191.0.3"7, & "etht—-svoc—descr™: "desc—-Eth-service™,
= "destination™: "0.121.0.17, b "etht—-svoc-—type":"iectf-ecth-tran—-types::pZp—svc™,
a ndst-ttp-id": "MTel", 8 "'teftopclltflgyfn:_ientlfler"’: i
=] "ijecf-otn-tunnel:dst—tpn": 1", 9 "provider—id”: 55557,
nte—pandwidth": { 10 "client—-id":"&86&686"™,
11 Tietf-otn-tunnel :odu-type™: "ietf-otn-types:prot-CODUFlex—gfp™ N "topology-idT:TIEY
12 Y. ’
=) "encoding™: "ietf-te-types:lsp-encoding-oduk™, Munderlay”:{
14 "mame™: "otntunnel ", "'pw".:r{ R "
15 "restoration™: { “pw—l:mzr:?"izgn:hiame "
16 "enable™: "false™ “pwf1 o
17 "nold-off-time": [O", i pw-paths®: [
1 "restoration-revefrsion-disable™: "true", _z i . camaem -
19 "restoration—-type "ietf-te-types:lsp-restoration-restore—any”, L= "path—ld - i23 4
20 "wait—to-revert™: |"O" B ,'I tp—:.u.nnels 0
21 . -
22 "switching-type™: "iletf-te-types:switching—-otn™, fi "namer:ttprunnel-227
E) "te—topology—identi er™: { ;; ] }
24 "client-id"™: "&e66&", a5 3
] "provider—id™: "S55 a6 1
26 "topology-—id™: ™11 5 3
= b 2 Y
28 "provizioning-state™ 5 mresilience:{
%% te 3 "protection™: {
= i 2 "enable": "trus=",
31 "zource™: "0.191.0.3 32 "hold-off—time™:"g",
‘:’f "destlr_xatlcln"’f "0-181 _ =55 "protection—-reversion—-di=sable™:"Ttrue",
- "encoding”: Tieti-Te-| —encoding-packet”, 34 "protection—-type":"ietf-te-types:lsp-protection-unprotected"”,
=4 "mame”: "tptunnel-2327 a5 "wait-to-revert™:"0"
== "dependency-tunnels": 36 3
36 "dependency—-tunnel™ L - — 3,
37 i "admin-status":"ietf-te-types:tunnel-admin-state—-up”,
- "name”: "otntunnel-227, "etht-svc—end-points": [
= "encoding™: "ietf-te-types:lsp-encoding—oduk™, 40 L
& "switching-type": "ietf-te-types:switching-otn” 41 "etht-svc—end-point-name": "source—-point-name",
21 ¥ 42 "etht-svc—access—points™: [
42 1 3 I
3 t. 44 "accezsz—-point-id":"o",
44 "switching-type™: "ietf-te-tvypes:switching-pscl”™, 45 "access-node—id":"0.191.0.3",
5 "te—topology—identifier™: { 46 "access—ltp-idT:"167TT219"
46 "client-id"™: "&6666", a7 ¥
47 "prowvider—-id™: "EEEET, 8 1.
2 "topology-id": "33" ag "outer-tag": {
49 Yo 50 "tag-type":"ietf-eth-tran—-types:classify-c—vlan",
|0 "provisioning-—-=tate™: "ietf-te-types:tunnel-state-—-down" 51 mylan—value™:1
=1 ¥ 52 .
52 1 3 "service-classification-tvpe":"ietf-eth-tran-tvpes:vlan-classification™,
3 } 54 "ingress—-egress—-bandwidth-profile™:{
S ¥ 55 "pandwidth-profile-type™:"ietf-eth-tran—-types:mef-10-bwp",
S5 } 56 "CIR™: 5000,
57 "EIR™:5000
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