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FANAAREFZEERITA? What is DTN?

.« MFITEERITRIEE A Digital Twin is a buzzword everywherel!
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= - a x
[2025-03-27 12:16:38.348] [amf_app] [debug] Received SBI_U!
—_ I[2625-03-27 12:16:38.348] [amf_app] [debug] Handle NF Upda
- [2025-03-27 12:16:38.348] [amf_app] [debug] Set a timer to
[2025-03-27 :16:46.707] [amf_app] [info]

Status Global 1d
Connected OXOE0O

Information
5GMM State RAN UE NGAP ID AMF UE NGAP ID Cell 1d
5GMM-REGISTERED 001010000000001 |00101010041242684416| 00000000

[2025-03-27 12:16:48.348] [amf_app] [debug] Send ITTI msg to SBI task to trigger NRF Heartbeat

[2025-03-27 12:16:48.348] [amf_sbi] [info] Receive Update NF Instance Request, handling . 5GC

e Wfﬂuﬂ“ﬂw‘ﬁﬁ%ﬁﬁ)%quwxﬁ ENEF----------------------
— — - L L L T N

R ST T hdTeade With 10 = S5a%, port = 37es K- 2Te5 dlseh rounds 3545/0/070, QLS DTX ©, BLER 0.00000 MCS 9 .

IEZAP] Received SETUP-REQUEST from PLMN 1. 1 Nodl IE 2f86: dlsch_total_bytes 559852 . I
NEAR-RIC]: Accepting RAN function ID 2 with def =MD ur >fg6: ulsch_rounds 4549/6/6/6, ulsch_DTX 6, ulsch_errors 0, BLER ©.00000 MCS 9 170 pouz’ 0.0 0
NEAR-RIC]: Accepting RAN function ID 3 with : ulsch_total_bytes_scheduled 527500, ulsch_total_bytes_received 527500 I SE8 Frequency Res
NEAR-RIC]: Accepting RAN function ID i : LCID 1: TX 895 RX 283 bytes ‘ ‘ |
NEAR-RIC]: Accepting RAN function ID i . LCID 2: TX 0 RX ® bytes

NEAR-RIC]: Accepting RAN function ID i : LCID 4: TX 18 RX 324 bytes l VIR, ' ' g

2 - - is: Frequency domain, one subframe, ava 1/0
NEAR-RIC]: Accepting RAN function ID with def®

INEARARIC]: Accepting RAN function D with defl:lNR MAC] Frame.Slot 896.0

‘NEAR RIC]: Accepting RAN functi !§ RNTI 2f86 (1) PH 53 dB PCMAX 20 dBm, average RSRP -55 (16 meas)
NEAR-RIC]: function 10 149 with def 2f86: dlsch_rounds 4562/0/0/0, dlsch_errors ©, pucche_DTX @, BLER 0.00000 MCS 9
—— - I 2f86: dlsch_total_bytes 561451
lxﬁ;ﬁ rec-eiﬂ I 2f86: ulsch_rounds 4562/0/0/0, ulsch_DTX ©, ulsch_errors 0, BLER 0.00000 MCS 9 1
xApp]: xApp ID = 7 2f86: ulsch_total_bytes_scheduled 529008, ulsch_total_bytes_received 529008 :f.o
egistered E2 Nodes = 1 2f86: LCID 1: TX 895 RX 283 bytes 25(100 Jk\ y
ending event size before remove = 2f86: LCID 2: TX 0 RX 0 bytes Ratios (LLR, mag) PUSCH 1/Q of HF Output

Ionnected E2 nodes = 1 2f86: LCID 4: TX 18 RX 324 bytes p Y NB Sin al at NB
nput ul dl mcs or exit y g . g g

=
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FO-RANZIHIS GEURINEE R G- EHaREE

N - i data time utimesec  utimemsec 1Ot ulmes ulbler dimes dibler y y y nrsrp
I ﬁﬁ —T1 Eﬁ The basic MSISDN ofthe UE Presence of MSISDN s .. TherRNTL  TheuMCs.  TheuBleR  Theaimes. Thealoler | Theghotlbyies.  Theutiotslbytes | Thesliotdmotslbyies | Thesiotutowsibytes | The nRSRE I
I O ¢ EE F¢ ZHL @ fil: 1010000000030 _E‘i::;(_’dg‘ 1743124553, 2025-03-28 09:15:52.00 1743124553 567 29305 9 2.81264e-16 9 2.27824e-16 42016 40044 12423 11832 "MI
= L7 5
i ield
{
— ~ “frame": 677,
I O JEE 355 © 3B 1010000000031 ot O 2025-03-28 09:15:54.00 1743124555 567 29305 9 9.22314e-21 9 7.47074e-21 54070 51296 12054 11252
I “utimem....
— “frame™: 617,
I 0 SEE 355 ©H& 1010000000032 _u‘u::m? ' 7a312a55T 2025-03-26 09:15:56.00 1743124557 767 29305 9 3.73386e-25 9 3.02443e-25 65878 62548 11808 11252
5
I “utimem...
{
— “frame": 602,
I &2 35 oBR . 2025-03-26 09:15:58.00 17 ] 9 92588231 7.2299%e- 7 5
0 g®F 358 Q8 1010000000033 . =or . 5 o o 2025-03-26 09:15:58.00 174312455 867 29305 9 8.92588e-30 9 7.2299%e-30 78424 74380 1254 11832

“utimem...

{ Home > Dag

“frame™: 622,
3¢ =5 . 2025-03- 1164 7 6 55550-3 25996e-. 7
3 54 @ Bk 1010000000034 -utimesec™ 1743124561 2025-03-28 09:16:01.00 1743124561 9 1.555%-34 1.25996e-34 Export v

“utimem...

Datasource = default Job node Host promt 2 @ GitHub 7 Grafana || [ MIMET @ Last 5 minutes Q Refresh 1m v
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https://docs.o-ran-sc.org/en/latest/architecture/architecture.html
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Service Management and Orchestration Framework (SMO) RAN  O-CU-CP/UP
Non-RT RIC 2 N Py
L------P?-----------J |r E:ED%D ‘I ODU
1 1 -
i RRAEE[M
- ™, 1 1
Near-RT RIC E2Packet I
=ar Control || 4 ' O-RU
xApp 1 xApp N EEO xApp ‘ Iv. Report J<iZAgent. ! )
(N — = |';:- —_ e —. ..... 4. — e — e — e — - I
: Platform Oifym Alfm ... E2Rim .| B2 RIFEHMY RS 3R
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| e e RRARRSEE | ® E2 Reset ® Control @ Policy
; BEEEE : ® Error Indication ® Query
: i
| e i RCHR=S : ® RIC Service Update/Query
: : I ® E2 Connection/Configuration Update
I REEE ITRER o 2B | ® E2 Removal
| i
| AegER O e
E22 BN FERSSGlobal RANIHEESEY RICTHREARSSHREY
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Functional Split (FS) Options Lg% EllxlR

[ I l I [ l [ [
— High Low High Low High Low

 RRCLIPRCP LY pic HH Ric HH mac HH mac HH pry HH pry M4 RF

i I I I i i i i
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Option 8

(@)

0-CU | 0-DU I oRuU
1 RRC PDCP - High Low High Low High Ldw RF
— 11 RLC RLC MAC MAC PHY PifY
0 |
SDAP Option 2: F1 Option 7.2x: Open Fronthaul

(b)

FIGURE 3. a) 3GPP FS options; b) O-RAN FSs and interfaces between the O-CU, O-DU,
and O-RU.

[1] A. S. Abdalla, P. S. Upadhyaya, V. K. Shah, and V. Marojevic, Toward Next Generation Open -
Radio Access Networks: What O-RAN Can and Cannot Do![J]. IEEE Network, 2022, 36(6):206-213.
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Functional Split Options 2
m CU+DU+RU

il oran-&30Hl - a8 X
SEE B im0, 5 ® 4+ &% O
*5 oran@oran: ~/usrpdeply/openairinterface5g/cmake_targets/ran_build/build (@] =] = o 4

—------------------------------------------

— - -
oran@oran: ~/usrpdeply/openairinterface5g/cmake_targets/ran_build/build oran@oran: ~/deploy/oai-cn5g roﬁ M%aﬁ/m”c&

\
-lzozs-es-u 14:55:16.317] [amf_app] [info] *z’b\m I Ifra”e': Sty S %%%me'

e i e e S S S e S B o o s S e e S e e B e S A s s S A S e S ' (1}
e e e e e GNBS! INPOrMALLON-=s=rs-sc rnsncrnsimnesrenonosonon st o unecn SGC ____________ index out of range I
| Index | Status | Global 1d | gNB Name | PLMN Iframe 261, 'utimesec': 1749900785, 'utim
| 1 | Connected | OXOE00 | cu-rfsim | 001,01 [1x I
S O e S g P index out of range I
I IFrame : 471, 'utimesec': 1749900787, 'uti.m-l
o o 2 5 o o o o 3 e e e S A 2 i P e S i fo': [1}
e e e T o T 0 o T m o e S S S i i i . index out of range I
| Index | 5GMM State | IMSI I GUTI | RAN UE NGAP ID | AMF UE NGAP ID | PLMN | cell 1d J Frrame': 681, 'utimesec': 1749900789, 'utim||
| 1 | SGMM-REGISTERED | 001010000000003 |00101010041144836342| 0Xx06 | 0x05 | 001,01 | 00000000 If°'¢ [1x I
e I index out of range
IFrame 892, 'utimesec': 1749900792, 'utim-l
2025-06-14 14:55:16.736] [amf_app] [debug] Send ITTI msg to SBI task to trigger NRF Heartbeat I (13 I
t2025-05-14 14:55:16.736] [amf_sbi] [info] Receive Update NF Instance Request, handling ... I ILndex out of range
g

2025-06-14 14: [debug] Send NF Update to NRF I ': 78, 'utimesec': 1749900794, 'utimell

| ol I e e g b

-_— - e e el F N B B |
2025-06-14 debugaend NF. Update to NRF, NRF URD ttF “oat nrf: sosehnrf nEn/vi/ofoinstances/167cc842-f134-41b4-aadf-7beos12de0sa e N —
I PR — - - P T - | S FUET.0s: ulsch_ rounds 1360/1354/1345/1342 ,Receive Json%rmat atar Hrame' Fotinesec s 1749900796,—utml
NR_RRC] Ent _RRC message task O-CU l IUE f1d3: MAC: X 84342 RX 28, 'uvernti': [], 'ue_list_info': []1} O_DU I
[UTIL] threadCreate() for TASK_GTPV1_U: creating thread with affinity ffffffff, prio IUE f1d3: LCID 1: TX 367 RX Data operation failure. list index out of range
I[NR_RRC] Accepting new CU-UP ID 3584 name cu-rfsim (assoc_id -1) E f1d3: LCID 2: TX 0 RX I
I IUE f1d3: LCID 4: TX 53160 RX 16857 bytes I
I[NGAP] 3584 -> 0000e00O I I I
I I[NR_MAC] Frame.Slot 384.0
I[FIAP] Starting F1AP at CU IUE RNTI f1d3 CU-UE-ID 1 out-of-sync PH 48 dB PCMAX 21 dBm, average RSRP 0 (0 meas) I
l[GNBJ\PP] [gNB 0] Received NGAP_REGISTER_GNB_CNF: associated AMF 1 I UE f1d3: dlsch_rounds 363/315/292/275, dlsch_errors 265, pucch®_DTX 1117, BLER 0.97322 MCS (1) 6 I
[F1AP]  F1AP_CU_SCTP_REQ(create socket) for 127.6.0.3 len 10 l UE f1d3: ulsch_rounds 1360/1354/1345/1342, ulsch_errors 1338, ulsch_DTX 1358, BLER 1.00137 MCS (1) 6 (Qm 4 deltaM‘I
[GTPU] Initializing UDP for local address 127.0.0.3 with port 2152 I IUE f1d3: MAC: > 84342 RX 25500 bytes
[GTPU] Created gtpu instance id: 95 UE f1d3: LCID 1: TX 367 RX 68 bytes I
| 7vPe <cTRL-C> To TERMINATE ET S TR © RX by res |
I[NR RRC] Received F1 Setup Request from gNB_DU 3584 (du-rfsim) on assoc_id 1 LCID 4: TX 53160 RX 16857 bytes I
[RRC] Accepting DU 3584 (du-rfsim), sending F1 Setup Response
[RRC] DU uses RRC version 17.3.0 [NR_MAC] Frame.Slot 512.0 I
[[NR_
l[JCTP] Receilved SCTP SHUTDOWN EVENT I IUE RNTI f1d3 CU-UE-ID 1 out-of-sync PH 48 dB PCMAX 21 dBm, average RSRP 0 (© meas) I
el I[FlAP] Received SCTP state 1 for assoc_id 155, removing endpoint I UE f1d3: dlsch_rounds 363/315/292/275, dlsch_errors 265, pucch6_DTX 1117, BLER 0.97322 MCS (1) 6 I
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https://docs.o-ran-sc.org/projects/o-ran-sc-it-dep/en/latest/installation-guides.html#installing-near-realtime-ric
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