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Abstract: Testhbench for satellite communication terminals is required to be more universal since
satellite communication systems are becoming multi-band and multi-system integrated. General-
Purpose=Processor based Software Defined Radio(GPP-SDR) is suitable to solve this problem yet the
high—speed data transmission between the processor and RF front—end of GPP-SDR is still one of the
main bottlenecks. In this paper, to satisfy the requirements of satellite communication terminals testing,
a high—speed transmission method based on interrupt mechanism is proposed. The real-time of the
transmission interface is also optimized by utilizing the Xenomai Operating System(0S). A series of
experiments are designed to test the actual transmission data rate, interrupt loss probability and other
indexes, verifying that the proposed approach has good performance in high speed and low latency and
can meet the current requirements on universal testing of satellite communication terminals.

Keywords: satellite communication testing; Software Defined Radio; high—speed interface;

interrupt machanism

ML THmB s, DREFRSERmABT . BEARRK. A 2B ARIE AR AN A, B E
G — EAL TR PEALE D LAk, TRLEE RO TR R, TR AR 2 g W R AR AR N AN
WrelcE foe 8, 220 T ATl s B sh ik, SR A F4F %k, ML E & 2 A e & 5. HT
EIAE R m 2B . 206 & p kS, XHEor 6 r 8 PR T A EOK

FET XS Z AL . S Al Ko B Al i I 5 SR B, R ULAS RS 0 G SR e Y AR . ROR R PR RN L )
BT K, B MR E TR AR 22— 3T 8 02k H (SDR) F W 4% Ty BE HE $ 1k (Network Function Virtualization ,
i EHEE: 2020-09-09; fEEHH: 2020-11-18
EEWH: FEKARRIIEE T H(61501523)
BEEE: 5 M email:chenxiang@mail sysu.edu.cn.




1 B A% DEERFLHEANLTEESEREOET 37

NFV) 42 i U 28 2t 4 AR i) TS IK 3h 4 R . Horh, SDREZAR T 20t 90 4E 48 26 45 $2 -9, HG o 2 S0 2 3 5
oy g PT JR ) 3E FH AR R i, AT BRI R R G MRS S A BRORVR R O R e R R i S B, R S B
WA G R E . AW A s # il SDRAEF G Ty g f ) 20 B . 2 il . 214
A L 3 {2 i RS & . B T ) A0 PR 2$ Y SDR(GPP-SDR) X J& H iy 5% o~ i JH A —Fh SDR &4 s2 B =L,
HR G SR, FF S

76 H Hi A9 GPP-SDR Z 4t 7, R 4 4b B 5 (35 248 Ab B 2% A0 G000 o ) 22 18] ) i e B AL i 1 R B
AR Z — . e I, 8% R A USB2.0 4 195 T JK DL K M (Gigabit Ethernet, GE)4%z H U474, X2
PRI Sy 336 R o 2 10 85 kg DL Lk J R , F HG A% B 3 36 43 ) LB GK B 60 MIB/s T 125 MB/s, (W RE T JE — 28 X 4L
P frnk W oR N K. Hari(E TR IELE W S8 b & R, AR Ok 28 o 19 38 5 47 58 6 3k 2L T 5k B i R sk
2%, ML E, /1 Intel T 2003 4E 2 1 () PCI Express(PCI-e) 32 B H A R AL . B E s KR s, EEaH
F GPP-SDR 1, PCl-e 1.x M A< L3 18 5t A8 14 3 250 MB/s (U %, R Z AT B %E 16018, 55| 8 GB/s &
WAL BAERt LA MR, HarCA A D SCERAE ST 3 F PCU/PCI-e $2 1 0 B00E 18 4 7 201, (HaX sy &
B BT XA iy ) R RN AE B AT AR AN AL, SR T e AR X [R) A R TR %t I3 ) g R L IR A R ) I
M EE R .

AR SCTH (] P 3 15 2 vt 8 A O /5 750K, R T — MR B PCl-e (D TR, T RE T
W fih 2 BIL RN SR A RGeS B, REAS AT R 7 GPP-SDR Hh iy s B0 H0 42 11 A4 4% By S sk mT S

T —— )
1 DEEEZmEINKZS .
el 1% — A SR G TR 2RI . £ BT \ A\

RS £ 26 0 (R T ) LA B F A 5 2 543 . 7 b ommal | . | protoco louting ||
AR S, v P & 3 20 8 L TR RS (under testing) (=¥ front-end [ :

I 2R G0 e b 0 P RSO R L S LA O ol ) 5] paramcer contigurin
RACKCHR AL 5 . WD BR R A (55 AhFE | A 2 0o A A eal’ime. universal esthench for satllt
E AL BT AE, T T A R I 196 L commeon e

ﬁt , U\ ﬁﬁ Xd. gz fﬁJﬁ E"J E_J, %ﬁéﬁl ‘@ R {Aﬁ‘ % 5L|‘ - ﬁ[ ‘@ . WD‘( Fig.1 Testing scenarioElo‘f sa;t‘ellizi “coTn.munEication terminals
T T 1 TR ARt

e RS A 5 B B, — R 0 4% H s b AL e P B, IR | Sl 4 AR D A P SRR
FRIIN 28 LA KX 3R G IS B EAT L . 76 GPP-SDR 2R T, 33X P e 2 00T 328 4 2 S A 0 o APk Wi SRR A S5
W S ) 32 4 S B b — RO AR Rl T, R B B O (LG L3/L2/L 1) J= de 2 i i 2 W BE VQ B, X
S RGAR H A S 8 B D/A RS AEARAE SRR AP DR o X TREUR D, REERHREER, #HE
MR, N RERS SRR A AR R AR, RGBSRz . EIW R LR EG R T R . S EE R G
WS 2 ), SEBs bR — PR, PR 2 RO R T AR AR DN 3 R AR 0 48 5 SN e S A i AR T
FESH, IMSE RN X TG 0, A EEATORE S, SER PR, RSB RE 8 SRR RE S R
PR e, DT B A8 T A 0 2% S ) W) S P ) R A S I o A 0 ZR PR, M TR A 2t 9 8 B
A LU B A S PR A A OR, AR SCIE R FISE X A R S TFF SRR

2 RARERMFGHERE

TLAR RS, TCL WSS ™A% 72 ST W) B2 [ 5 i ) Be 9 B =X, i34 17 i ] 55 4% i R0 30 £ 100 %o
5K Z5 o GPP-SDR HY,  MAKICHE f2 RIS 6] 2 A4 [ F) 248 B2 23530 1 %, R RAAR 310 2 Fof AN [ 0 2 R 2 - 50008 9K 5
R F BT R 5 4 R

K ¥ 9K Bl 2 AR LA A 32K e WA ) Rl SR A A R /M D P AR BR A KBl S o AR AT 2(a) T s, IR ILAR BREK A
AN W A A R AR, I 2 T K R M B RO B R R B —E TTRR P, B AR B R b
e R, LR PR ARSE [0l B BE R AEDIRAS , Andb IR AT o A K Kl g BE AL T, A% 2UAY RE I 06 R 58 4 h il
PRSI RG o DT, BMISCRR AP 4SS B f) 45 449 mT g A iy LS50 i A i o ) a4k PR BR T

F BT K 50 i A U R S0 i S ) R T AR S AR D SRS R . ] 2(b) B, PR AR B R AL T RH
FESE R REAF P W55 AARIRR 25 o I ™ 2R 5, SRl R ST e M Dp SO AL BRER A, 98 2 JCACAT v W 1] Rl 0 7 20 9
B PRAL BRAT 55 o AR PR SE AT, PR ISCAL PR AR PR UCHE B ZE S R AR IROIRZS o P IR Sh g R A AL v, (S S




i ABEH PSR TFERSRE 521 %

K ok 3T S A0 T S 140 5 R 5 B I R S TN o IR ISORR B ASE R AL P A 0T s 7 TH S S R R R, B
UK 2R 4 T 2 TR] A0 AT B A% i A AL BRAT 55, DT 77 B 58 0 1 BCRE R B [ A0 . AR, 2 28 SR 17 v T I
B A R %, DA I IR TE 40 15 R 48 22 R0 900 B MK B, T Rt SR 4 2R 8 H AT e B e ) S I A

F=oN
A
interrupt service&
hardware interrupt OS scheduling wake up
blocking
waiting

(a) data driven programming (b) interrupt driven programming

data volume data volume = threshold

< threshold

protocol
processing

hardware
polling

initialization

protocol
processing

initialization

finish processing finish processing

Fig.2 Comparison of two programming models in GPP-SDR
[§12 GPP-SDR ' W Ff e A AL L

DAL 2 Fb g R AU 7 T RE S B P S S8 AT IE A0 o BN 9K S S R AR B LR — A CPU Ehdg bl , AR AE T ]
e B BN U, LA RO A R SR 38 T R ) o 5 A (R, (ELRE 0 ) R 2 TR B CPU 5t A4 AR BRI ]
AR R AR S A TAE AR R R A M B . AL Z TR, WK Sl g AR AR R ) GPP-SDR 2 4
HA R R B 7 AT Z CPUBEATRE M AN, Hh I I1] B A1) P A8 1 000 %y b 58 i e, HG s Aol i 2 25
o TR ARAE R GEARAEAY s [N, 3 T v IR B ) ) A 0 JE R I G T MR AR T v R T I I B Y Ak B 5
0 A o W 18] B 332 2 — A W/ Ik B B I ], T A, SR B R A R RS A R E R B, R R M RE VE A E
7 45 Wit/ i B B Lk 22, AR T R S S A B A R AT U SR R . P, AR SR e A H A B B R
TR g R SR L RT3 O T P IR 3K Bl 4 R ) GPP—-SDR R 4L KY - Ah Y S0 AT O 4 55 T DMA(Direct
Memory Access) % il #F . i F P WP 1l 4% . KO 22 . BORL/BLEU AR . BEBUICR FROT ISR 28, REAE 52 IR
BRAG . R A RS SR TR . X86 CPU 45 & S A R G M U BE Rl T 5, 783 S 3 2
)25 VR AE L g AR AR S AR B L, DL MAC ., RLC %5 2 UMb B . 5 451 o A CPU SF- 5 2Z 1] 1Y
e P S 4 R AR SCRIFSE Y R, Bl ARG AR kA< SE T GPP-SDR A& 48 RE 8 S5 Y B R T2l 1R R e 9 .
e AT A L A /N A RO R L, PRAIE TR PR B 2R A5 RS A E, f E RE  R O T BE
Pt el AR Y M R o F6 T PCl-e X1.1 4% 1 BEAT oy BUECHE #8031, AE A% $12 13 JHL 3 B 1] I8 135K 2 2 Gbps (19
Bl AL I fE

Intel X86 CPU & real-time OS \r
antenna
high-1 -
PHY pgr ot 02(}),1: ' universal RF front-end
Sync .
Mod/demod processime . hardware interrupt
code/decode PXCIIT % controller 5
1l —» | £ 3
controtier § | databuffer z
< g
= I
timer service a AD/DA converter ~
interrupt processing
real-time PCI-¢ data
interface driver

Fig.3 GPP-SDR system architecture designed for universal testing of satellite communication terminals
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