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1.

Requirements

Provide some nice interface when oai softmodem’s included in demo's
» Qai has already a set of tools for debugging and monitoring

» Console or X11 interfaces: convenient for debugging or test automation, web interface easier to deploy
(remote access, platform agnostic client), easier to make it “user friendly”

Not a new tool but a single point of access to oai softmodem’s monitoring and debugging tools
» Keep existing tools functionalities, they have their advantages and their supporters
» Provide an easy access to oai functionalities
Optional, build and use it if interested and when it can help
Evolutive, flexible
» Available for eNB, gNB and UE'’s
» Easy addition of new functionalities

» Minimize adaptation work when softmodem’s are updated
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Architecture
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Jwebsrv repository
* Fronthaul code
» Config file

|

Web Browser
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implementation

Two new targets in oai build
> defined in common/utils/websrv/websrv_CMakeLists.txt
> websrv, optional shared lib: the embedded web server (backend)

» websrvfront, the user interface implementation, executed by the browser and downloaded from the
backend.

websrv
C code, linked with libulfius-dev and libjansson-dev (ubuntu packages)
Source files in common/utils/websrv

url requests are mapped to callbacks

YV V VYV V

url used for connection triggers frontend code delivery to the client and interface customization
depending on softmodem functionalities and configuration

Y

User interface objects (buttons...) trigger callbacks in charge of interfacing with softmodem modules

Y

Websocket, initialized using a specific url can be used for backend-initiated update of interface

4 © 2022 Nokia NOKIA Bell Labs



implementation

websrvfront

>
>

Y

Angular application (typescript, html, ¢ss,scss)

The most difficult part: angular imply knowing web development technologies and adds it's specificities,
with lots of optional packages.

Source files in common/utils/websrv/websrvfront

User interface functionalities received from the server, interface dynamically built depending on
backend responses to initial url requests

triggers http requests depending on user actions, update user interface when receiving http responses

Support to websocket has been added to allow interfacing with softscope or any module which needs
to receive unsolicited interface updates from the server.
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status

1. completed
> Implementation and test performed on ubuntu20, restrictions on ubuntu 18 (no https, websockets ?)

» Generic functions in websrv.c and telnet server (enhancements) to map any telnet server module and
command to menu option and button in the browser interface

> Generic functions in websrv.c and telnet server enhancements to build 3 kind of responses
a) Simple result pages, containing command results, as printed in telnet interface
b) Automatically updated result pages
c) Table pages with modifiable field
» Frontend building blocks
a) Interface objects created dynamically depending on back-end responses
» Back-end/front-end interface
a) Json message body in requests and responses

b) Websocket initialization, message creation/reception
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status

On-going
> Investigation to build a softscope interface
a) Feasibility is proved, performance to be evaluated
» Https support: implemented but not working
» Build and test on non ubuntu distrib

To be done, ideas for future
Rebase to develop and merge request

Help implementation
Tests with Ite softmodem’s

Interface to edit config file

>
>
>
> Interface to new measurement mechanism
>
> Interface to analyze logfile

>

Alarm notifications via websocket
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8

Screenshots: running with the web server

- root@oaibbu2: /usr/local/oai/oai-develop/openairinterface5g/cmake_targets/ran_build/build
File Edit Tabs Help
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root@oaib...

oai@oaibb...

--rfsimulator.options chanmod~C

:1s
CMakeCache. txt

cmake_install.cmake
err.txt
1ibASYNC_IF.a

1ibCONFIG_LIB.a

1ibF1AP.a
1ibF1AP_LIB.a
1ibFLEXRAN_AGENT.a
1ibFLPT_MSG.a
1ibFSPT_MSG.a
1ibGTPV1U.a
11bHASHTABLE. 3
1ibITTI.a

1ibL2.a
1ibL2_LTE.a
1ibL2_LTE_NR.a

ml -d~C

;./nr~softmodem -0 libconfig:/usr/local/oai/conf/gnb.band78.sa.fr1.106PRB.usrpb210.conf:dbgl37 --rfsim --rfsimulator

.serveraddr server --telnetsrv_ --telnetsrv.listenstdin --sa --websrv --websrv.url websrv/index.html --websrv.debug 1|

1ibL2_NR.a
1ibL2_UE.a
1ibL2_UE_LTE_NR.a

1ibLFDS7.a
1ibLIB_5GNAS_GNB.a
1ibLIB_NAS_SIMUE.a
1ibLIB_NAS_UE.a
1ibM2AP_ENB.a
1ibM2AP_LIB.a
1ibM3AP_ENB.a
1ibM3AP_LIB.a
1ibMAC_NR_COMMON. a
LibMISC_NFAPI_LTE_LIB.a
LibMISC_NFAPI_NR_LIB.a
1ibMME_APP. a

--rfsimulator.options chanmo

LibNFAPI_COMMON_LIB.a
1ibNFAPI_LIB.a
LibNFAPI_PNF_LIB.a
1ibNFAPI_USER_LIB.a
1ibNFAPI_VNF_LIB.a
1ibNGAP_GNB. 3
1ibNGAP_LIB.a
1ibNR_L2_UE.a
1ibNR_RRC_LIB.a

LibPHY. a
LibPHY_COMMON.a
1ibPHY_NR.a
LibPHY_NR_COMMON. 3
LibPHY_NR_UE.a
LibPHY_RU.a

1ibPHY_UE.a

1ibRRC_LIB.a
1ibS1AP_ENB.a
1ibS1AP_LIB.a
1ibSCHED_LIB.a
1ibSCHED_NR_LIB.a
1ibSCHED_NR_UE_LIB.a
1ibSCHED_RU_LIB.a
1ibSCHED_UE_LIB.a
1ibSCTP_CLIENT.a
1ibSECU_CN.a
1ibSECU_0SA.a
1ibSIMU_COMMON. a

1ibUTIL.a

1ibX2AP_ENB.a
1ibX2AP_LIB.a
log. txt

Makefile
nrL1_stats.log
nrL1_UE_stats-0.log
nrMAC_stats.log

oaisoftmodem.log
prach_iffto.m
prach_rxFo.m
prach_rxF1l.m
prach_rxF_comp@.m
rxsigF.m

Xu.m

:./nr-uesoftmodem -0 /usr/local/oai/conf/nrue_sim.conf --sa --numerology 1 -C 3619200000 --rfsim --rfsimulator.server
addr 127.0.0.1 --websrv --telnetsrv --websrv.listenport 8692 --telnetsrv.listenport 8691 --websrv.url websrv/index.ht
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Screenshots: Main window

oai softmodem — Mozilla Firefox

o oaisoftmodem X & oaisoftmodem  x (@ Terminal - root@fe x (@ Problem loading p-x  [¥] Comment configur x 52 Slack | *cli | Open x A oai/ openairinterf- x @ Courrier - Taburet, X & oai softmodem X
<« (¢} O D 127.0.0.1:8090/websrv xd L @ B

Commaj

Connection info Softmodem commands
—

0.0.0.0:8090 gnb softmodem

Jusr/local/oai/conf/gnb.band78.sa.fr1.106PRB.uspb210.conf O] show loglvl show logopt show dbgopt show config show thread show threadsched exit

restart

/usr/local/oai/oai-develop/openairinterface5g/cmake_targets/ran_build/build/nr-softmodem

-0 libconfig:/usr/local/oai/conf/gnb.band78.sa.fr1.106PRB.usrpb210.conf:dbgl37 ~rfsim ~rfsimulat

/tmp/gnb.band78.sa.fr1.106PRB.usrpb210.conf-run2022_07_07_1103 download
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Screenshots: modify parameters

oai softmodem — Mozilla Firefox -ox

ai x 6 oai X  { Terminal - root@fe x @ Problem loading p-x  [X] Comment configur x 52 Slack | *cli | Open X A oai / openairinterf- x @& Courrier - Taburet, X = @ oai softmodem X | +

C O DO 127.0.0.1:8090/websrv o @ B

/tmp/gnb.band78.sa.fr1.106PRB.usrpb210.conf-run2022_07_07_1103 download

softmodem show loglvl

in file
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Screenshots: logs redirection

1

<«
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o oaisoftmodem X 6 oaisoftmodem  x @ Terminal - root@fe x (D Problem loading p- x [X] Comment confi

@ O D 127.0.0.1:8092/websrv

Connection info
—

0.0.0.0:8092 56ue
ue_sim.conf
/local/oai/oai-develop/openairinterface Sg/cmake_targets/ran_build/build/nr-uesoftr

-0 /usr/local/oai/conf/nrue_sim.conf -sa ~numerology 1 -C 3619200000 —rfsim —rfsimul

telnet variables

ozilla Firefox

oai softmodem

urx 52 slack | * cli | Open x

.
&

cmd redirlog file responst

Log output redirected to (oaisoftmodem.log)
stdout redirected to oaisoftmodem.log

stderr redirected to oaisoftmoden.log

Close

A 0ai / openairinterf

param

X

@& Courrier - Taburet, x

1A

2

& oai softmodem X

o B
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Screenshots: modify parameters

oai softmodem — Mozilla Firefox
jai softmodem X & oaisoftmodem  x  ( Terminal - root@fe X (D Problem loading p- x  [X] Comment configur x  5° Slack | * cli | Open X A oai / openairinterf- x (& Courrier - Taburet, X & oai softmodem X =+
c O D 127.0.0.1:8090/websrv g 9 L @B =
softmodem show threadsched

thread name prio
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Screenshots: monitoring

1ai softmodem x

1.106PRB usrpb2

-0 libconfigust/

I/oai/conf/gnb.band:

b band7

ik

& oai softmodem X

O D 127.0.0.1:8090/websrv

ai-dey enairinterfac ake_targets/ran_build/build/nr-

2.fr1.106PRB usr

confdbgt

sa.fr1.106PRB usrpb210.conf-run:

® Terminal - root@fe: x

@ Problem loading p- x

RRC_GNB
TASK_GNB_AP!
RLC queue

data ind

TASK_GTPVL U

thread FH

feprx

feptx

feptx

Toooto_-

Toooll_-1
Tooot2

Tpool3

nnection
nnection

connection

softmodem — Mozilla Firefox

1 comment configur x

KRNmod prio nice  vsiz:
9117081

249117081

249117081
9117081
249117081

249117081

o 249117681

249117081

249117081
249117081
9117081
209117081
240117081
9117081
249117681
9117681
249117681

249117081

72 Slack | * cli | Ope:

x

A oai / openairinterf: x

pol

o

o

other

other

other

other

other

rtirr

2 rtirr

Start update

@ Courrier - Taburet, x | & oai softmodem  x = +

80% % 9 L @B =

fig  showthread  showthreadsched  exit  restart

-] s websrv_websoc... |- /GNU image Man...] = Toolbox - Tool ... | = Paths - Bushes
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Screenshots: adaptable interface, ex: no telnet

refox

oai softmodem — Mozilla

)
» oai softmodem x & oai softmodem x @ Terminal - root@fe X (@ Problem loading p- x  [¥] Comment configur x 52 Slack | * cli | Open. X A oai / openairinterf- x (3§ Courrier - Taburet, x » oai softmodem x
<« c O D 127.0.0.1:8090/websrv s © & @ B =

Connection info Softmodem commands

nnected

0.0.0.0:8090 gnb
/ust/local/oai/conf/gnb.band78.sa.fr1.106PRB.usrpb210.conf download

Just/local/oai/oai-develop/openairinterface5g/cmake_targets/ran_build/build/nr-softmodem

-0 libconfig:/usr/local/oai/conf/gnb.band78.sa.fr1.106PRB.usrpb210.conf:dbgI37 ~rfsim ~rfsimula

/tmp/gnb.band78.sa.fr1.106PRB.usrpb210.conf-run2022_07_07_1144 download

- i~ [ - J@oai - .. J s websrv.c - jusl...] /[GNU Image Ma.
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® oai softmodem

Screenshots: adaptable interface, ex: UE...

oai softmodem — Mozilla Firefox
Slack | *cli | Oper x A oai / openairinterf- x (3 Courrier - Taburet, X
y @ B =

w © %

asisoftmodem X & oaisoftmodem X @ Terminal - root@fe x @ Problem loading p- X  [¥] Comment configur x

O D 127.0.0.1:8092/websrv

Softr teinet

Connection info

0.0.0.0:8092 5¢
loader
ai/conf/nrue_sim.conf download show lo
restart measur
rfsimu

ai-develop/openairinterfaceSg/cmake_targets/ran_build/build/s

/oai
/local/oai/conf/nrue_sim.cont -numerology 1-C 3619200000 - —rfsimulator.servel

3

1

]

/JI[.‘ websN.:-/usr/I..][[ [GNmmageMa..]I{ Screenshot

N -1 o [ |™oeicoaibo2: ~ [m /... J@ oai softmodem .. Jmm
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