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Abstract; In order to solve the problems that software simulation cannot demonstrate the performance in real channel environ-

ment, and cannot measure the transmission rate and delay of real communication system, the implementation method of LTE commu-

nication system based on universal computer and universal software radio peripheral (USRP) is studied. The basic structure and prin-

ciple of the system are analyzed. By combining general computer with the front end of software radio, the baseband processing func-

tions are fulfilled by universal computers, while the transmission and receiving of radio signals are fulfilled by USRP, in addition, the

open air interface (OAD platform is used as software structure to realize data processing and system control. The software and hard-

ware of the considered LTE system are configured, tested and verified in the scenario of 5 MHz system bandwidth, where all functions

of LTE communication system are realized. In addition, the multi— user access scenario including computer terminals and commercial

terminals is further developed and realized. The test results show that the LTE communication system can fulfill interconnection with

public Internet and maintain stable connection.

Keywords: USRP; LTE; communication system; OAI; multi— users
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cpu speed from cpuinfo 3575.60Mhz iﬁlév UﬁﬂE?’]‘IH‘E’JEﬁ% BT, REiHE build_oai}EXq‘
lcpuinfo mi ht be wrong if ¢ ufre is enabled. To guess correctly try estimatini
frux' Tnbut1 cpu kv code enutated nox ' ' ’ L IR0 1 L 56 S L L R AT A R s L

th ((ounllng Turbo) 3591 MHz
1\p1\ er 30 || Bus clock frequency (BCLK) 99.75 MHz

on 4 (orcs Hypcr Ihrmd\ng ()H
q ency without considering Turbo 3591.66 MHz (99.75 x [36])
iplier (if Enabled) with 1/2/3/4 Cores is 40../40 /39x/38x
requency 3591.01 MHz [99.75 x 36.88] (Max of below)
:Actual Freq (Mult.) COX Halt(C1)% C3 % C6 %
3591.00 (36.00x) ] 0
3591.00 (36.00x) 00 ]
3591.00 (36.00x)

o
3591.01 (36.00x) 0

= Processor running without halting
= Processo unning with halts (States >CO are power saver modes with cores i
= Cores ru ng with PLL turned off and core cache turned off

r ing in C3 + core state saved to last level cache, C7 is deeper t
Above values in table are in percentage over the last 1 sec
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AW,

STATISTICS ===

Current Status| Added since last display]|

Connected eNBs
Attached UEs
Connected UEs
Default Bearers
S1-U Bearers

K6 MME % 1A

PHY][I]Initializing eNB © CC_id © (eNodeB_3GPP,synch_to_ext_device),

HWJ[I][SCHED][eNB] eNB_thread_single started on CPU 6 TID 30048, sched_policy = SCHED_FIFO , prior

CPU_1 CPU_2 CPU_3

alt\ng for sync (eNB_thread_single)

Creating te_thread

mor [x ]thread te created 1d=30051[HW][I][SCHED][eNB] eNB_thread_prach started on CPU 2 TID 36052,
= 99, CPU Affinity= CPU_O CPU_1 CPU_2 CPU_3

Hw][I][SCHED][eVB] eNB_thread synch started on CPU 2 TID 30053, sched_policy = SCHED_FIFO , priori

CPU_1 CPU_2 CPU_3

nattlng for sync (eNB_thread_synch)

Setting eNB buffer to all-RX

Sending sync to all threads

TYPE <CTRL-C> TO TERMINATE

Entering ITTI signals handler

got sync (eNB_thread_single)

lgot sync (eNB_thread_synch)

PHY][I]Time in secs now: 48054664

PHY][I]Time in secs last pps: 45974549

Connected eNBs 0
Attached UEs

0
Connected UEs 0
Default Bearers 0
S1-U Bearers 0

STATISTICS

Kl 8 eNB AR MME % 11 %L 1h

Jo S & . B USRP % 4 82 A A i 28 35 19 3 33 4L
FER IR R ERER Y, 7E OAT R H R T IMAREL &, B
A7 PO 8 o B AT SCAF . IE W8T )E . BEfS i@ i USRP (1)
HARWCR 5 eNB @A Bz, I 0] LLGE i P ST EP R SE A A
TR R AR E B AL . BEEY. EPC ) MME & M1 4%
SR S v i) H AR . R 9 TR

STATISTICS

| Current Status| Added since last display
Connected eNBs | 0
Attached UEs |

|
|
Connected UEs | |
Default Bearers|

S1-U Bearers | |

======================================= STATISTICS

Ko s AR MME % H SR

3N MIER BT Z)E, TR ENSRE
) T 3 R A% i 1 B AT S TE AT K. R 5 Mﬂ?ﬂ
FIBCE S A iperf 454>, SR UDP 97 24T 147 8E
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PB210 MG ST » AT i Al ik 8. 2 Mbits/s, F47#
I Al ik 16. 2 Mbits/s, HRAFKBITRERE.
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ARGAER P EEWE T, A BB YL
USRP #4977 2R AT 2 0 LI 2 o, BRI Z A0 8 P LLR
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i, FEESFEZHAPWEATRN. RRFELAMNEZH
F g B A 10 iR, Hopa @i h 58 H P EE R
SN, FERA P Rah, BN & w5 A T
KRG, WEAMGHALKE2FAEL., MEZHT
R, BTHAAES A%, FaT L FE e R B LT
LM ERE T WA ZRAPRS, WRTHEAP RS
Ly Pl 28 B — 1Y) By AT LA ] ESF S AT H I % i R R % i

MEEZAD BN A m I RAA & EEN, TEMAHAD)
Iy PRGBS BN & 23 i USRP 3% 45 81| 53 i) USRP |,
HEHKNANART 25 | EPC @M R, EHFIFREARK
BRER . P E a2 A | 2y IMSI,

HNT LR AL M A, TENELES SIM £, H
S5, M EPC $udls FE P e B — 4% UE i 5%, o O HAH oG 1Y)
apn, pdn & pgw {5 B ELAR,. REFHE 88 % R

=

1 1
eNB — __coo) EPC C 1
L C= L O

UE- 3rd ‘

UE-4th .ﬂ

]

LA
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B UEFEE A SIM ., [EREEERE, 765 8% m i ik
BT, BORK W CFEIF R RGN TAEM B, B, #
AKEZGH, $BH 2.685 GHz (X5 Band7) . 4 il 4 (1)
SIM R4 AFHLFE T IFE 8 M 4% . 7T LAFE MME & 1 W 5%
3 UE W8 00, 0T LLAEF AL 8 o 7 208 SOk &
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“x 4 @ 69% 09:07

<CRFIRE

PEIL T s O R A S

o T2 g A R, ARG KR b, k2%
BT AL EENKL, G- LBENR S, — &/
To Lk v fili ¢ 3 LA K2 W6 7 T K i 4 B At Bl IR R 1B AT
R fE EPC 1) MME 1 H L fE A8 W4 2] UE /938 50
4, WE 12 R, A RAEEZMEE SR B TAER LA
— YRR 2 AR T .

|
Connected eNBs |
Attached UEs |
Connected UEs |

Default Bearers|
S1-U Bearers |

B’ 12 Z P AR MME % 17 5 i

5.3 RZEiHEMK

HRFHBZ )G, Tk — L WAE T8 2 0 R 55 S E6
VW) 2% 114 L BB L3 1 B

EPC. eNB #l UE WA 47 8, 43 B 3h@sr — AN &M
B, EPC &h8— G AWM UE 43/ — W IP, KT 5%
WSS ME B EGE, HAHEH EPC ZH 20N,
T UE XA il &2y UE & —4~-481m EPC
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