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The O1 Simulator offers support for demonstrating the O-RAN-SC E-Release Network Slicing use case
proposed by Radisys. This is available in the nts-ng-o-ran-du docker image, starting with version 1.4.3.

Features

1. Support for o-ran-du-hello-world.yang model developed by the OAM project, containing slicing
information

2. Support for VES PM stndDefined messages

3. Support for VES Subscription and PM Job creation

Usage

Details about how to start a simulated O-DU and how to use the Network Slicing use case features are
below. A video demonstrating these capabilities was presented in this meeting. The recording is available
there.

For starting the OAM Controller and VES Collector, a minimal SMO deployment is needed. This can be
started using the instructions from here and ignoring the NonRT-RIC and ONAP-Policy steps. Please
replace the version of the simulators in the ".env" file with the current 1.4.3 version.

Starting

A simulated O-DU can be started via docker-compose. The following .env and docker-compose.yaml
files can be used to start such a simulator.

.env

NEXUS3_DOCKER_REPO=nexus3. o-r an-sc. or g: 10002/ o-r an- sc/

NTS_BUI LD_VERSI ON=1. 4. 3
CU_PREFI X=111
DU_PREFI X=%${ CU_PREFI X} 1

| Pv6_ENABLED=t r ue

SSH_CONNECTI ONS=1

TLS_CONNECTI ONS=0

#NTS_HOST_| P=10. 20. 11. 121

NTS_HOST | P=2001: db8: 1:: 1
NTS_HOST_BASE_PORT=50000
NTS_HOST_NETCONF_SSH_BASE_PORT=50000
NTS_HOST NETCONF_TLS_BASE PORT=52000
NTS_HOST_TRANSFER_FTP_BASE_PORT=54000
NTS_HOST TRANSFER SFTP_BASE_PORT=56000

NTS_NF_MOUNT_PO NT_ADDRESSI NG_METHOD=docker - mappi ng

SDN_CONTROLLER_PROTOCOL=htt p

SDN_CONTROLLER_| P=2001: db8: 1: 50: : 23

SDN_CONTROLLER _PORT=8181

SDN_CONTROLLER_CALLHOVE_PORT=4335

SDN_CONTROLLER _CALLHOVE_| P=2001: db8: 1: 50: : 23
SDN_CONTROLLER_USERNAME=adni n
SDN_CONTROLLER_PASSWORD=Kp8bJ4SXszMWKl hak3eH cse2gAw84vaoGGmivUy2U

VES_COVMON_HEADER VERSI ON=7. 2.1
VES_ENDPQO NT_PROTOCOL=ht t ps
VES_ENDPQO NT_I P=2001: db8: 1: 50: : 27
VES_ENDPO NT_PORT=8443

VES_ENDPQO NT_AUTH_METHOD=basi c- aut h
VES_ENDPQO NT_USERNAME=sanpl el
VES_ENDPO NT_PASSWORD=sanpl el

docker-compose.yaml|


https://wiki.onap.org/pages/viewpage.action?pageId=117738166
https://gerrit.o-ran-sc.org/r/gitweb?p=oam.git;a=blob;f=solution/integration/README.md;h=18085e405f843909d36ba2d47aa346d8ab418779;hb=HEAD

version: '3.8'

X-conmmon_env: &conmon_env
| Pv6_ENABLED: ${| Pv6_ENABLED}
SSH_CONNECTI ONS:  ${ SSH_CONNECTI ONS}
TLS_CONNECTI ONS:  ${ TLS_CONNECTI| ONS}
NTS_NF_MOUNT_PO NT_ADDRESSI NG_METHCD:
${ NTS_NF_MOUNT_PQO NT_ADDRESSI NG_METHCOD}

NTS_HOST_I P: ${NTS_HOST_I P}

NTS_HOST_BASE_PORT: ${NTS_HOST_BASE_PORT}
NTS_HOST_NETCONF_SSH_BASE_PORT: ${NTS_HOST_NETCONF_SSH_BASE_PORT}
NTS_HOST_NETCONF_TLS_BASE_PORT: ${NTS_HOST_NETCONF_TLS_BASE_PORT}
NTS_HOST_TRANSFER FTP_BASE_PORT: ${NTS_HOST_TRANSFER FTP_BASE_PORT}
NTS_HOST_TRANSFER_SFTP_BASE_PORT: ${ NTS_HOST_TRANSFER_SFTP_BASE_PORT}

SDN_CONTROLLER_PROTOCOL: ${ SDN_CONTROLLER PROTOCOL}
SDN_CONTROLLER_| P:  ${ SDN_CONTROLLER | P}

SDN_CONTROLLER PORT: ${ SDN_CONTROLLER_PORT}
SDN_CONTROLLER_CALLHOVE_| P: ${ SDN_CONTROLLER_CALLHOME_| P}
SDN_CONTROLLER_CALLHOVE_PORT: ${ SDN_CONTROLLER_CALLHOVE_PORT}
SDN_CONTROLLER_USERNAME: ${ SDN_CONTROLLER USERNANE}
SDN_CONTROLLER_PASSWORD:  ${ SDN_CONTROLLER_PASSWORD}

VES_COVMON_HEADER VERSI ON: ${ VES_COMMON_HEADER VERSI ON}
VES_ENDPQOI NT_PROTOCOL: ${ VES_ENDPOl NT_PROTOCOL}
VES_ENDPOI NT_I P:  ${ VES_ENDPOI NT_| P}

VES_ENDPQOI NT_PORT: ${ VES_ENDPOI NT_PORT}

VES_ENDPOI NT_AUTH_METHOD:  ${ VES_ENDPOI NT_AUTH_METHOD}
VES_ENDPOl NT_USERNAME:  ${ VES_ENDPOI NT_USERNANE}
VES_ENDPQOI NT_PASSWORD:  ${ VES_ENDPOl NT_PASSWORD}

X-du_env: &du_env
NTS_NF_STANDALONE_START_FEATURES: "dat ast or e- popul ate ves- heartbeat ves-
file-ready ves-pnf-registration web-cut-through”

x-nf: &conmmon_nf
stop_grace_period: 5m
cap_add:
- SYS_ADM N
- SYS_PTRACE

services:
nt si m ng- o-ran- du- 1:
<<: *common_nf
i mage: " ${ NEXUS3_DOCKER_REPC} nt s- ng- o- r an- du: ${ NTS_BUI LD_VERS| ON} "
cont ai ner _name: ntsi m ng- o-ran- du- ${ DU_PREFI X}
host name: O DU ${ DU_PREFI X}
envi ronnent :
<<: *conmmon_env
<<: *du_env

net wor ks:
defaul t:
external :
nane: oam

Please adjust the values in the docker-compose.yaml according to your needs: e.g. specify the correct
VES Endpoint IP address, SDN Controller IP address, rename or remove the oam network, as applicable
to your specific host.

Starting can be done via:

docker - conpose up -d



This will start a docker container containing the o-ran-sc-du-hello-world YANG model. The user can then
start a NETCONF session to this device (default is port 830 and the IP address can be the one of the
docker container).

Configure VES details

NETCONF

After the simulated O-DU is up and running, the VES subscription details can be configured. These are
part of the o-ran-sc-du-hello-world model. An example edit-config NETCONF operation that configures
VES endpoint details:

<?xm version="1.0" encodi ng="utf-8"?>
<rpc xm ns="urn:ietf:parans: xnl :ns: netconf: base: 1. 0" nessage-i d="">
<edi t-config>
<t ar get >
<runni ng/ >
</target>
<config>
<duhw. net wor k- functi on xml ns: duhw="ur n: o-ran-sc: yang: o-ran-sc- du-
hel I o-wor | d">
<duhw: subscri pti on-streans>
<duhw: i d>stream 1</ duhw: i d>
<duhw: admi ni strati ve- st at e>unl ocked</ duhw: admi ni strati ve-state>
<duhw: user - | abel >str eaml</ duhw: user - | abel >
<duhw: ves- endpoi nt - pr ot ocol >ht t ps</ duhw: ves- endpoi nt - pr ot ocol >
<duhw. ves- endpoi nt - aut h- met hod>basi c- aut h</ duhw: ves- endpoi nt -
aut h- net hod>
<duhw: ves- endpoi nt -i p>10. 20. 11. 121</ duhw: ves- endpoi nt - i p>
<duhw. ves- endpoi nt - por t >8443</ duhw: ves- endpoi nt - port >
<duhw: ves- endpoi nt - user nanme>sanpl el</ duhw. ves- endpoi nt - user nane>
<duhw: ves- endpoi nt - passwor d>sanpl el</ duhw: ves- endpoi nt - passwor d>
</ duhw: subscri pti on-streans>
</ duhw: net wor k- f uncti on>
</ config>
</ edit-config>
</rpc>

RESTCONF

After the simulated O-DU is mounted in the SDN Controller (this should be done automatically via VES
pnfRegistration), the VES details could also be configured via RESTCONF.

### @anme set SubscriptionSteram

# baseUrl needs to be replaced by the OAM | P address and port of the SDN
Control | er RESTCONF interface

# node needs to be replaced by the nane of the O DU (e.g. O DU 1211)

curl -X PUT -H "Content-Type: application/yang-data+json" -H "Accept:

appl i cati on/yang-dat a+json" -d '{"subscription-streans":{"id":"stream1","
adnmini strative-state":"unl ocked", "user-1abel ":"streanl", "ves-endpoi nt -
protocol ":"https", "ves-endpoi nt - aut h- met hod" : " basi c- aut h", "ves- endpoi nt -

i p":"10.20.11. 121", "ves-endpoi nt-port":"8443", "ves-endpoi nt - user nane": "
sanpl el", "ves- endpoi nt - password": "sanpl el"}}' -u admn:

Kp8bJ4SXszMIWKI hak3eH cse2gAw84vaoGGmivUy2U {{baseUrl}}/rest s/ dat a/ net wor k-
t opol ogy: net wor k-t opol ogy/ t opol ogy=t opol ogy- net conf/ node={{node}}/yang- ext:
nount / o-ran-sc-du- hel | o-wor | d: net wor k- functi on/ subscri pti on-streans=stream
1

PM Job creation

NETCONF



Generating VES PM stndDefined events can be done by adding PM Job entries. An example edit-config
NETCONF operation that adds a new PM job:

<?xm version="1.0" encodi ng="utf-8"?>
<rpc xm ns="urn:ietf:parans: xnl:ns: netconf: base: 1. 0" nessage-id="">
<edit-config>
<t ar get >
<runni ng/ >
</target>
<config>
<duhw: net wor k- functi on xml ns: duhw="ur n: o-ran- sc: yang: o-r an- sc- du-
hel I o-wor | d">
<duhw: per f or mance- neasur enent - j obs xm ns: nc="urn:ietf: parans: xm :
ns: netconf: base: 1. 0" nc:operati on="create">
<duhw: i d>pnil</ duhw: i d>
<duhw: admi ni strati ve-st at e>unl ocked</ duhw: adni ni strati ve-state>
<duhw: user -1 abel >pm 1</ duhw: user - | abel >
<duhw: per f or mance- netri cs>/ duhw. net wor k- f unct i on/ duhw.
di stributed-unit-functions[duhw id=" O DU 1211']/duhw cel | [duhw id="cell-1"]
/ duhw: suppor t ed- neasur ement s[ duhw: per f or mance- neasur enent -t ype=' user -
equi pnent - aver age- t hr oughput - downl i nk' ] </ duhw: per f or mance-netri cs>
<duhw: granul ari ty-peri od>30</ duhw. granul ari ty- peri od>
<duhw. streamt ar get >st r eam 1</ duhw: st ream t ar get >
</ duhw: per f or mance- neasur enent - j obs>
</ duhw: net wor k- f uncti on>
</ config>
</edit-config>
</rpc>

® The granularity-period specifies the amount of seconds between two "gathered" PM values, and
it will be also the number of seconds between two generated VES events.
® stream-target points to a previously created stream (describing to a VES endpoint)

RESTCONF

### @ane set Perfor nanceMeasur enent Jobs

# baseUr|l needs to be replaced by the OAM | P address and port of the SDN
Control l er RESTCONF interface

# node needs to be replaced by the nanme of the O-DU (e.g. O DU 1211)

cat payl oad.json

{" performance-neasurenent-jobs":{"id":"pm 1", "adm nistrative-state":"

unl ocked", "user-1abel ":"pni', "job-tag":"ny-job-tag", "performance-metrics":["
/ o-ran-sc-du-hel | o-worl d: network-functi on/o-ran-sc-du-hello-world:

di stributed-unit-functions[o-ran-sc-du-hello-world:id="ODU 1211']/o0-ran-
sc-du-hell o-world: cell[o-ran-sc-du-hello-world:id="cell-1"]/o0-ran-sc-du-
hel I o-wor | d: support ed- measur enent s[ o-r an- sc- du- hel | o-wor | d: per f or nance-
nmeasur ement -t ype="' user - equi pnent - aver age- t hr oughput - upl i nk' ]/ o-ran- sc- du-
hel | o-wor | d: support ed- snssai - subcount er - i nst ances[ o-r an- sc-du- hel | o-wor| d:
slice-differentiator="1"][o0-ran-sc-du-hello-world:slice-service-
type="1']"],"granul arity-period":30,"streamtarget":"stream 1"}}

curl -X PUT -H "Content-Type: application/yang-data+json" -H "Accept:

appl i cati on/ yang-dat a+j son" -d @ayl oad.json -u adm n:

Kp8bJ4SXszMOWKI hak3eH cse2gAw84vaoGGmivUy2U {{baseUrl}}/rest s/ dat a/ net wor k-
t opol ogy: net wor k- t opol ogy/ t opol ogy=t opol ogy- net conf/ node={{node}}/yang-ext:
nmount / o-ran-sc-du- hel | o-wor | d: net wor k- functi on/ per f or mance- neasur enent -
jobs=pm1

PM Job deletion

NETCONF

A PM Job can be deleted, thus the generation of new VES PM events associated with that job will be
stopped. An example edit-config NETCONF operation that deletes a PM job:



<?xm version="1.0" encodi ng="utf-8"?>
<rpc xm ns="urn:ietf:parans: xnl :ns: netconf: base: 1. 0" nessage-i d="">
<edit-config>
<t ar get >
<runni ng/ >
</target>
<config>
<duhw. net wor k- functi on xml ns: duhw="ur n: o-ran-sc: yang: o-ran-sc- du-
hel I o-wor | d">
<duhw: per f or mance- neasur enent - j obs xm ns: nc="urn:ietf:parans: xm :
ns: net conf: base: 1. 0" nc: operati on="del ete">
<duhw: i d>pmil</ duhw: i d>
</ duhw: per f or mance- neasur enent - j obs>
</ duhw: net wor k- f uncti on>
</ config>
</ edit-config>
</rpc>

RESTCONF

### @ane del et ePerf or manceMeasur enent Jobs

# baseUrl needs to be replaced by the OAM | P address and port of the SDN
Control l er RESTCONF interface

# node needs to be replaced by the nane of the O-DU (e.g. O DU 1211)

curl -X DELETE -H "Content-Type: application/yang-data+json" -H "Accept:
appl i cation/yang-data+json" -u adnmin:

Kp8bJ4SXszMIWKI hak3eH cse2gAw84vaoGGmivUy2U {{baseUrl}}/rest s/ dat a/ net wor k-
t opol ogy: net wor k-t opol ogy/ t opol ogy=t opol ogy- net conf/ node={{node}}/yang- ext:
nount / o-ran-sc-du- hel | o-wor | d: net wor k- f uncti on/ per f or mance- neasur enent -
jobs=pm 1

Example VES PM stndDefined

This is an example JSON VES PM stndDefined message generated by the O-DU Simulator:



[2021-12-08| 17: 26: 10| http_client.c:103] POST-ing cURL to url="https://10.
20.11. 121: 8443/ event Li stener/ v7" with body="{
"event": {
"commonEvent Header": {
"domai n": "stndDefined",
"event | d": "pml_1638984365",
"event Nane": "stndDefined_performanceMeasur enent St ream ng"”,
"event Type": "performanceMeasur enent Streami ng"”,
"sequence": 24,
"priority": "Low',
"reportingEntityld": "",
"reportingEntityNane": "O RAN-O DU-1",
"sourceld": "",
"sourceNane": "O RAN-O- DU-1",
"start EpochM crosec": 1638984365000000,
"| ast EpochM crosec": 1638984370000000,
"nf Nam ngCode": "SI M O DU',
"nf Vendor Nane": "O RAN-SC SIM Project”,

"st ndDef i nedNanespace": "o-ran-sc-du-hello-world-pm stream ng-oas3",
"ti meZoneOf fset": "+00: 00",

"version": "4.1",

"vesEvent Li stenerVersion": "7.2.1"

H
"stndDefi nedFi el ds": {

"stndDef i nedFi el dsVersion": "1.0",
"schenaRef erence": "https://gerrit.o-ran-sc.org/r/gitweb?p=scp/ oam
/ nodel i ng. gi t; a=bl ob_pl ai n; f =dat a- nodel / oas3/ experi nental / o-ran-sc- du-
hel | o-wor | d- pm st r eam ng-oas3. yam ",
"data": {
"id": "pml_1638984365",
"start-tinme": "2021-12-08T17: 26: 05. 0Z",

"adm ni strative-state": "unl ocked",

"operational -state": "enabl ed",

"user-|abel": "pm1",

"job-tag": "",

"granul arity-period": 5,

"measurenents": [{"neasurenent-type-instance-reference": "/o-ran-

sc-du- hel | o-wor | d: net wor k- function/di stributed-unit-functions[id=" O DU
1211']/cell[id="cell-1"]/supported- measurenent s[ per f or mance- measur enent -
type=' user - equi pnent - aver age-t hr oughput - downl i nk' 1", "val ue": 12355, "unit":
"kbit/s"}
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