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1 #

WAL RN (CPRD) BB — AN TMEAVEAL, 85U N TCE Tl Py 3 G2k W 4% 4
Rty (R REC) Mgkt s% (fRifk RE) 2 [a) F g LY H) e TAE. Apior CPRI 41
AN TSR ZA0fs. . NEC. dbHMZE AP A T .

F: Al CPRI I 235 A7 A 0 To B BE b dE 477 Rl 3, M7 I Joe T e o845 il o (]
PR REC) KICLLBe#% (FiFx RED HiA,

V. B R B RIX A TR . AR, FT S s DL
A BT 5 AL R 7 25 S ML

L LURE RO 2 (B2 RO B 2 ) o SR BN CRTIE A0 AT B 10 B3 N 7 2 kAT 4k
SRR R (R PIE ). tbAh, MR DD RER ™ Mkl 4y B BRRVRR I A2 AT BRI ) o

BRI EE (Layer 1) FIEJREEERZ (Layer 2) SN, CPRIFIIE ) 6 ) FHT 4
R A ASUASU AR o AN ) )0 A5 PO B0 11 K R R AP A T67 840 100 78 4 (0058 AT 7 45 52 1) REC/RE
A0 P2 T 0 T (K TR A, A5 2 TG4 U4 2 IR) 1 T e AR 4%

CPRI FLIGH AW LA IR, SR, SCRP A USSR LA ) B AZ B (0. rings)
() ZR 8 45 A T 5 B0 BT R AR A VA B

AR R TR

1. {7 REC 1 RE Z i) LA PN RE 22 [A] 8 7 AbE S0 P if I g b4 11

2. ZMARRME B R EEEE. fhfg s a80s . FE a8 Mt
PEAL o

3. MISOEYEE (Layer 1) F¥dEsE 2 (Layer 2):

3a. YHLZE (Layer 1): SZFFHIO (FEGFEGGAERD Aei 0 GRuliks 5iEfE Lg%
D
3b. BRI S (Layer 2) SZHRAHLSNE AT & E
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Radio Equipment Contrel (REC) Radio Equipment (RE)
Control & Sync. User Control & Sync. User
lub Mgmt. Mgmt. -
- N AN L IS 1S S
Layer 2 Layer 2
Layer 1 T ) Layer 1
Digitized Radio Base Station
Internal Interface Specification
1: RGO E X
2 RGHR

X FHiA CPRI H SHA M LR R G LA RITR 7r, IF LR BIAEA R 7 R4 L
RIS Dhg. BEAh, IEE SAELLS 355 i J B R e B A B EE AR .

LURHA RS UMTS GBI SIEE RS Rif, X2 CPRI BT SC R — B shid 5
Prde AR, Az AT DUN - HAbE A5 AR

2.1 EXIRE
XA BRI BT B AR TE
FA&% (subsystems)
ToIL NN AR 7 R G el PO A& %) 4. Jodk e om
TR B A HE UG T 1T A4
F i (node)
HP¢ . REC AT RE AL —J7 i, REC Al RE ARG MR N1 5d o Lk ILuh RG] AL G
ANEFHANLL I A (—AY REC Fl—ANEl LA RED.
#iZ (Protocol layers)
SEE (2 1 MEdEERZ 2 2),

Y ZE (Layer 1):

I R

LI % A mE S

b ASEER w25
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1 RgfES
sk )= (Layer 2):
[Ny Ees |
| Ik o
I C&M 15 Rt I A
Wi HEFE (Protocol data planes)

AT el il AR

il s S e B U E oI € T

EHFG: X CPRI BRI RE 44, o HURIZES 1045 4% KL

MG BRui MRS B s Z Tl A ) 1Q ot B i Hedls

A5 REC HI RE 8]k 1) 7] 25 A L B i o

PP 5 R BT 65 0k S B TR A 21 1045 SRR BT Mk 45 Ui 19 21 SAPew.
HPE&%3 (User plane data)

FIP 16 8 DA 1Q Bl iy . 24 1Q Byt — A CPRI ik . A 1Q Hidls viixt
I — AN RERB B, 14 AxC.

RLERI (Antenna-carrier)

—ANREBPRBO R I Q) P& ML T, I LRIl i — MR
ML A% F I UTRA-FDD 3 sl ki .

REBWAS (AXC Container)

AL RGBS —A UMTS 57 BT REEE I (] 1 1Q SKFE
W45 | A (Servic Access Points)

BRI 610 2 R ) R TRV, 2 R A P Sl 45 )
SAPcw. RGNS 1) i SAPs I el 555 1) i SAP qo FE— MR 2o E X —
kS5 V5 ) A
#E (link)

HI T3R8 HEGEH 1 (REC HI RE Z[HJERPAS RE Z 1)) 1R AN 11 2 B (R0l e 1, 78
FEANTT I RS R AR e . — A TARRERR Q4G Fom . XU B gE. M .

VG E S TAE SRR L 1/ NBERR . B/ BRI WBERR A SSVRE) (IR TR 32/ M

0.
WehiE# (Passive Link)
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— AN B AN SRR T s R A, U, B R 1Q B ARG B, BT L
MRy A E H 1.
Bt (hop)

EARIER R T B MO Bk, —Bkn] LLYE REC M1 RE Z A 7] IFEM 4> RE 22 1]
£Bki%#: (Multi-hop connection)

H1—41 )\ REC #| RE 8¢ RE Z [l () F5 SE1 Bk 41 k.
¥i%EE (Logical connection)

EHERE X T BT A REC % L) SAP (4111 SAPewm) FlJ& 1244 RE i 1) SAP (]
U1 SAPey) ZIE[FIERE, IR T REC AILAAS RE Z W —Bho 2 BEESL . 1% C&M Hidi.
H P80 Ry 2
E4 O (Master port) FIMEEE (Slave Port)

PR IEFE TP AN TR D BEAN A (R 11, 2090l by 23 A0 M3 1o G628 CPRI v HL A Y E
X, EdwHAAE REC Hr, Wi F7E RE e 32/ WA (K73 s AR AR S T 1 — 24 1A

1 H/ljJHb
I C&M FIEh
1 HEiRiER
1 EHKF

XFERE AV CPRI v METEAY - B85 78 CPRI v2 JERIN I E B A, thin: H—4
BRI — N e . — AN AE R .

REC {03 FLA R 10 11, RE F/045— AN M C196 LT SRR s OA3: 114 23 11 M3

FEIEH A, —NBER R AT — A 0 CURT— AN I o BN 3238 D1k AN Aty 11 7 122 3
—HAREAEH M5, B, AEARMTEHEHE N .
T47 (downlink)
M REC 2| RE FURZZHH RN N 3= 5 11 380 M3 11 B 6 T ) BN AT
_F47 Cuplink)
M RE £ REC ({13 SHIEHN MO S 11 21 3355 11 FROBE %5 10 AR _EAT
Bl LA B AR SRR
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2.2 ARG

ARRTCLHL N % B8 B W B AR F P R IR &, e v, BRI LIRS, B
FEIERE T L e A5 PN 1 B 22 O 3 R SR MR S A o X T U S 3 0 iR 13T U F) 2 18
#EH G (REC) MITGE A (RE)A S RIS . PIAN B vl LAA UM 2 (Ml dd, RE 5K
LB ANE, 1 REC e AT U5 ) AU D BORARAE — AL eIkl

T B2 i lub $:0 (HT UMTS JoZk vy il M 45 ) S (0] T2 199 2% B 53 1K) 5 1) 5
M CZ BEAE Ry e DO P W IR (FE UMTS W4, X Uu #211). REC B 5407
Sy AL PEINHE, 11T RE AT RAUIC 2R T BE o X DI 18] I DI EX AL 1Q Hidladic . X T UMTS
RGP TR I DIRE AAGAE 2.4 AT 2 TR AL .

BrH PR GEEE QQ i) 24k, FEhIAE B LL K [R5 B ZHE REC Fl RE Z ATk
PATAE RS M ER (Layer 1) MIEREERZ (Layer 2) PHXAERCT ELEAC ik Lt
fr2e At ANFIME RAEZE thad = k55 U5 1) 77 A7 TSt /= (Layer 20, IXtE LT
Kl 2 Fros il AL B P (CPRI) . #1E32FF RE BRI R L5H CPRI A LIME R PIA~ RE
Z IR (B 2A0

SAP: t 3 Logical Connection for Synchronization (REC < RE #2) :. SAP.
SAPou (0D Logical Connection for C&M data (REC+ RE #2) 0 SAPey

SAPq D Logical Connection for 1Q data (REC = RE #2) P SAP,
Master Slave
Port Port
REC € RE #2
)] '
Link Hop
SAP.
SAPp
SAP
Figure 1A: lllustration of basic definitions
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Radic Base Station System
Radio Equipment Coentrol (REC) Radic Equipment (RE)
Contrel & Sync User Plans Control & Sync User Plans
lub Mgmt Mgmt Uu
@ SAP, é@ SAPL) (SAR. ) (GAF,
Layer 2 Layer 2
Layer 1 W Layer 1
Master port | Slave port

Commaon Public Radio Interface

2: FEARRGEG AT A I 1 E X

Radio Base Station System

‘_E_P

fus
I

Radic Equipment Control (REC) Radio Equipment (RE) #1 Radio Equipment (RE) #2
Control & Sync  User Plane Cc-mrnl & Sync User Plane Cmm:-l & Sync User Plane Condrol & Sync User Plane
lub g
‘D‘I‘I@b(b@é
Layer 2 Layer 2
Layer 1 Layer 1 | CF
Master port [ Slave port Masterport | Slave port
Commen Public Radio Interface Common Public Radio Interface

K 2A:RE Z[AIfFE—DME T RS 451

2.3 MREE

XER Pt CPRI VO SCRF AR RACE . 1 3 Frosy —REARRCHE, d— il —4% CPRI %

&A% REC FlI RE 41 SEAHCE nf O L JLF 7778 R -

I 5, JL4 CPRI B 0T LU SR IN R Ge 2 oK R 1 1R 2 REEREB MR Rl & 2
KO(E 4). KR —4 CPRI BEEEREWS e HdEA AN RGN REE B (U=
2.0 1Q BRI RV AV R AN R B T LLIRN N e JUANBE RS H &%), A
U, ZFEAS BRI R i A

I %, /AN REC nfLUAJLA RE $R4ERSS, Xmt 2 Arign AR gh i (K 5).

I b4, =R 4Ry T LUIE FH 3 RE (A8 . L

i BN, Bl LK BA
i WAL, i WL 5B
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i G, BT LK 5C

U OANHRERAET A S5 (. BRRLEE RN R SR IO 45 )

RE

Figure 3: Single point-to-point link between one REC and one RE

CPRI link

CPRI link

RE

Figure 4: Multiple point-to-point links between one REC and one RE

RE

RE

Figure 5: Multiple point-to-point links between one REC and several REs (star topology)

RE

RE

Figure 5A: Chain topology
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CPRI link(s) RE

CPRI link(s) RE

Figure 5B: Tree topology

CPRI link(s)

CPRI link(s)

Figure 5C: Ring topology

2.4 ThReHR
2.4.1 FTLIhee

X EEAN LA T UMTE bRt~ REC Al RE RYDIRED I, 3XAH 4 — % o S fi

ERNNE S

AL, REC & lub f&ffr . Jo ikt A UM 3y b B OC . 1T RE B TC 24
Thae, WuEk. Wl SEREHAMIRBOR . ST NI RER M I B 45 W 1.
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Table 1: Functional decomposition between REC and RE (valid for the UMTS FDD standard)

Functions of REC

Functions of RE

Downlink

Uplink

Downlink

Uplink

Radio base station control & management

lub transport

RRC Channel Filtering

lub Frame protocols

DfA conversion

A/D conversion

Channel Coding

Channel De-coding

Up Conversion

Down Conversion

Interleaving De-Interleaving OM/OFF control of each | Automatic Gain Control
carrier

Spreading De-spreading Carrier Multiplexing Carrier De-multiplexing

Scrambling De-scrambling Power amplification and |Low Noise Amplification
lirmiting

Adding of  physical |Signal distrbution  fo ]| Antenna supervision

channels signal processing units

Transmit Power Control | Transmit Power Control & | RF filtering RF filtering

of each physical channel |Feedback Information

detection

Frame and slot signal

generation (including

clock stabilization)

Measurements Measurements

2.4

-2 CPRI #ZH#iZhRE

X A IR T REC Al RE 2 [A){E CPRI Zhfg i A& CPRI MUV AL FHIThEEX 5.
A L, RECYH CPRI HHLFI CPRI #i#h 515 %, T RE W] LARHE Hhfefit RE 2 W] ¥ Zhfgtk
LH. RTEMMINREX MR g R 1A

Table 1A: Functional decomposition between REC and RE (valid for CPRI control functionality)

Functions of REC

Functions of RE

Downlink

Uplink

Downlink

Uplink

CPRI control management

CPRI topology management

CPRI interconnection between REs

(forwarding/ switching/cross-connecting of CPRI SAP
data between REs)

WRHAILTELRED (CPRD HIE v2.0 Versionl.0
B B B R 2005.2.25
CPRI-003 013 71 4L 69 T




3 BEOER

ARFEA L CPRI MG M) — LA N BRI MR, o XL BERDAZIAE CPRI YL hik 3, ifj FLoKE
Wl A Kk 1k CPRI MG IR AR . I ROX— T2 RS PEAN UL W] CPRI AR A& I ZESR, (HE A2
TAEFTAT R CPRIMESL N4 D9 AR 2K
3.1 XHRHTLLbriE

TE I & —A REC JL— A8 A RE (5B, e 1N 432 R 406 1 16 2l /1 REC
5 RE Z XU A&k . PAT R o debnit o

ik 1: 3GPP UTAR FDD, Release 5, June 2004

KT H AR SRS, AEIX—RUAR K CPRI FRANELR, L I A BEHE B R Kb B 1111 2 A
FH 5 B2 SR A bR UE 1 T R
3.2 BEVEH

P& T AE B 7% Z ) SR —BOE SR BEVE [ (e DGZRICRE ) o D6 K RE Y ) e /N SK
mr.

32k 2: REC fil RE YK/ F FR Oom

ik 3: REC Al RE Y64 K& L f>10km

ETRAT B S AR S A o

3.3 IRINGM/ B B HER

Pe CUCHELLR M4 4 450

ok 4 RIBIN R, BRI, BB ING R, BN AN S
(AF &> RE 524> REC ERMH I

A 99 84 40 11 17345 22 ANk

WK 4A: /D SCHE 5 ANk

TR 4B: —A RE i JSCRF 2 A3 1 LLE - FAS [ (3 0 5 4

sk 4C: HOH A
—ANZHER TR S AN ALk Bit B

ok 4D: SCEF
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FEATART I 28 4 41 S5 R Hh SRV — BB AR N TOAR B
ok 4E: STEE

3.4 TR/EE/ TR
3.4.1 KE

B IER MR B RGP LR, B AXCo 75—/ MIST R H T B —/ UTRA-FDD %
KR PSP 5T Q) Bim & —/ UTRA-FDD AXC. —NKREH T H # 8 RE —
REETEFEAS

SR

I 17 RE ¥ 149 sector: 1 RE % 4 carriers X 1 antenna (U1 6 ) RE % #F
3 4> sector) BH4 RE % 4 carriers X 2 antenna (41 3/ RE £ #F 3 /> sector)
I 17 RE ¥ 34 sector:51 RE M 1 & 4 4 carriers X 2 antennas X 3sector

SCRFI RN P L E AXC 5 AT

wk5: 4
#k6: 6
wk7: 8
Wk 8: 12
#k9: 18
ik 10: 24

3.4.2 HPFE IQ RERE
AT 1Q RAETEE Ny 4~10bits, FAT 1Q FAE% 4 8~20bits.
ok 11 fe/h BAT 1Q R 4
ik 12: oK BAT 1Q KAESEAh 10
Wk 13: b BAT 1Q RAFTEE N 8
Wk 14: b BAT 1Q RAESEE A 20
3.4.3 FTHIMEEFE bitER

Wik 15: FHSP G /N dEE R (Layer 1) b 200kbit/s
ik 16: #=HIEEX TR AXC B/ diiE#% (Layer 1) 4 25kbit/s

SAPcw i/ 4% bit 451> AxC Oy 20kbit/s
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3.5 [EZ/IErt
3.5.1 FEFP
P2 OV AEAH RE 3 /££0.05ppm FRATRORE B SR o 6757 72 AR A PR Hhoes I b e 2055 — AN M ity
AL B E . 78 8710 S-SR T, 2 1 HIAL I A RA 20 & 38.4MHz ({54, LUl
RE 15 i 5. (1) [F) 25 LA A= A2 AT
2 1 PRI A 3ORE fff M UG T ek sl B s 5 i Bk T RE [RED AR . 2 W 2445 L8 K
IR E # B AT, DA AR v AR 5 2 T DA g = iR %?JijJrﬁﬁﬂf/fﬂxﬁﬁZ%*%E Sl

ATl e

LA

I
J[ 2-10°% .df | (1)
0

For L () 2L dBe/Hz Jy FRAL IR SR AR 2 e s e I3RS . AR

'} lD]Gd.E‘ df {2]

f

LB FIAR A M P VI 0 255 e 7{ SAPs [)— NEEEI AR CAnE 2 i), IXANSAE S i 4
o,

Wik 17: RE [P i G R UL fc 5 300HzZ

ok 18: i1 SAPs Rl I SAPs [H] Df / s KA EL 55 0.002ppm
{7 RE 2 7E N I B— A% T 35 REC wHBERA A 8. X ESRATA RE £F 33 H B H —
AMEIE I BRINE, %FF REC ml 3B, (B —AN e M 3 1 H BT IR 4D

Tk 18A: W4t T REC W 4fnl DLIE B

AL BRI AP RTINS e “PLL” BE R4 4E 5 REC I AP—fE N, “PLL” & PEREC &
1 CPRI VG

3.5.2 WiEHfER

F2 DR [R] 530 0 I 24 A FE 42 REC 2 RE FRORS B Mg I A5 S A RLAS) o ot s A5 JELR 24 ]
DL REC H A, LRI N K 1 2 RS A 2

2 RE ZEHH BT R0 Mot 52 B A5 50 M Mty 1138026 28 T A ity 11 o 285440 7 NSS40 lic 5 SAPs (Ul
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K200 €I ATIE I FROR s S HGR T SAPs AN 8R4

3.5.3 EBSSERDEHIE

Tx BAER
e 11 A TG Rt A1 N [R)3 1F. T A AN 1/4Te IEEsk, BT PIAS Tx it A
A (1) RE f£3% . A T LEATAH SN A PR B RE 2 (A X B I RGAf B2 1R 225K, FEuf 11 (RE/REC)
5 M (RED 2 T8) (¥ A I a6 B0 7
GPS EMNH#ENK UE ILE
BN 4376 “UTRAN GPS Timing of Cell Frames for UE positioning”, % i 4}

SERTHSE

TERERRRE T, AR EIA FE K

XTI A A2 AR ) RE fIA%) 3GPP {1118 11 38K 0 1 5 K T i
ST E A SRR ISR ], Sl S SO ERD R R I, SORRE 05
S LB 3GPP ok,

sk 19: SAPs Wik 12 1) A% 1O KIERS UL T FAFREBS IR+ To/32
3.5.4 (LEIENME

UE Jic &

B LS4 T R L A2 (3B AE I 4R 0.5Tc Y35k ™,

sk 20 A KGNS K IERTSL R BN WA RTE +To/16

3.6 FERTRHE
3.6.1 HEEEGSAIRIER

P 1 D B 8 S DR R B R OGS RE, (e DU R B AL R B BT IR TN ) . BER
MELR AT LU REC SRAFIF i L LA R 554, AT E Al 717 REC i ABERR FDGBTCE .

CH TR IR R TX AR GASE 1/4Te, fEiR IE R 4450 % +£0.5Tc, UTRAN GPS Timing
of Cell Frames for UE positioning”,

ok 21— ZRBERE FOCBIE (TR SE I PN £T/16
3.6.2 ZBREERNIERIER

B N RE e I S AR 2 DR B AR AT IV . BRI R A5 AT LA REC 31455 Hi 2
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PAUR A, AT EHIAR T VA REC SN BERK 16 Ji K
“AEIRGE L RS L £0.5Te”s
B T Hel 1 2 BRI AR AT, PR TR T REC EARfT b g5k Ry
SYREI RE DX S8 T BRI, AT B0 LA i e 2 e 1z s A 1R 9 4 RE (R REIRF () A8 F
i 22
ok 21A: ZPHERRIERERN P ERE +
3.7 HEERYEY

{55 LOS LOF SDI RAI ] LAty Z #4E RIAE vl DL 3z 10 50 = 200 B Z 41 .
Tk 22 EE5HIL (LOS) KR~ SCH
Tk 23 Wik (LOF) A IFIHE 3 3
Tk 24. SAP LR EE
Tk 25: WREEERIR (RAD CFF
3.8 Qos
3.8.1 BKIER
KT SRR A AT, B O R P BdE i A IR ], RO RR AR AR I
WA AR R Chn: SB8)
Tk 26: FARAERZ N AER A Sus
TEIR S ) ALFE N ATZER Je AT RE S o SRR AU, ‘o A8l 2 %05 52 35 ) F 7 B0 B il 1)
FH P 50808 (0 m] R A 2o AE SAPI 18 2 v B4 e S ml I R AT 2804 T RS A N 1) 554 7 SAPiq
AR5 5 i 2. B Cln: FAT) 2 XA SAPiq i AN l% (/£ REC/RE) 5 Ak
% (fF RE) [KELE,
3.8.2 HPF&EiIRHGEE

Tk 27 WA PEERIEE N 10712
G 5 BT A AE P2 A AT R R e I g A0 Bl B 2 R A (R S i
3.8.3 EHIMBHETVERILEFE

ok 28 KPS HAE B G R LR Oy 1077
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WS DN P 510 7 A DB B i 2 4o A B A P R

Tk 29: WikeIMFES) (FCS) /MK E K 16bit

3.9 B3

3.9.1 m4PEIIEE

3ok 30: KNI PHFEI N EY 10 s

3.9.2 HNHEEPAH

ok 31: B EL L bit
TRk 32: HEhWE BRI LT 4 28800 bit 3% (Layer 1)
T3k 33: 7E M 1 E B s REC A

3GPP UTRA FDD ,
R-1 FRUEFI R A JUR = BUEE 7
Release 5, June 2004
R-2 HHEKE CFRD Om B
R-3 B KSE CERD > 10 km %
TG & FE v
RE
R-4A | EHEiEHE R 2/b5 Bk JUR = BUEE 7
R-4B | RE &%k >1 CPRI 5 [l BiPL
R-4C | RE Mum £} 2/ 1 4~ CPRI Mg H =t
1B 0 L H A [ % ARORD 2k
R-4D EF JUR B UEE 7
PRl 3% 582 1) 22 el ik
BHALTLR D (CPRD #TE v2.0 Versionl.0
B B GRAGHE R 0 2005.2.25

CPRI-003

519 T 3L 69 I




TEATART X 2% 4 4 2 m) DL — 45 55
R-4E XRE B
BEAE 9 U AR S
R-5 IR R LI A 4 BHER
R-6 EHIE R LI 6 BHE
R-7 EHIE R LI A 8 BHE
R-8 EHIE R LI A 12 BHE
R-9 EHIE R LRI A 18 BHE
R-10 | @HEERLEII 24 BHE
R-11 | &/ AT 1Q k56 4 JUR = BUEE 7
R-12 | &k AT 1Q RkE 55 10 JUR = BUEE 7
R-13 | &/ FAT 1Q RFETE & 8 JUR B UEE 7
R-14 | 5K FAT 1Q RFETE & 20 JUR B UEE 7
BT B O B AR o R
R-15 200 kbit/s B
(Layer 1)
07 & B B AR R & \
R-16 25 kbit/s BHER
(Layer 1)
R-17 | RE [A2P it E Kb £, 300 Hz B %
F i 1 SAPg M SAPg [H]
R-18 +0.002 ppm K
Df / fy i KA F)
R-18A | RE M M2 i 2 RE IHehWViE B REC 4 | 555K
SAPg & i H 2 R ASH e 45 K
R-19 +T./32 B %
FERE IR AT B M ZE I RS R
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AN e B A B BT A R AiE I
R-20 +T./16 JUR = BUEE 7
A 246 o) R
— S M 16 25 SiE N 1 A IR JE B
R-21 +T/16 K
W5
R-21A | 2 BkiZEH )4 R JiE e & 5 +TJ/16 Z &R
R-22 | f55#ik (LOS) Kl FnEE s BER: %
R-23 | Wi#isk (LOF) F AR BER: %
R-24 | SAP 4 R{ER BER: B
R-25 | ZmFEEEEIR (RAD Y HF B
AN e B B BT B 4 B i
R-26 5us G
) 3t R 46 5 A R S
R-27 | PP B KR 2 % 1012 B
P I R P 6 1 Bk bl Ry 22
R-28 1012 ik
R-29 | WKMF5] (FCS) f/IMKE 16 bit B
R-30 | & AKHHEE A 10 s %
R-31 | Hahthiggktbir R BER: B
201 7 455 A B & 2R
R-32 BER: %
tbfr% (Layer 1)
R-33 | fEMIG O L HE0KN REC Hdi | SZHF %
W ALTEL B0 (CPRD #1355 v2.0 Versionl.0
T GIEAE I A O 2005.2.25
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4 FEOM¥E

4.1 eSS
CPRI JE XWBL (Layer 1) ME LM (Layer 2) Phill, HRgFT-HIT . A BLLL &

[F) - 5 15 5./ REC 1 RE 2 [AJ BRI A RE 2 W) it dim. 52 1 SRR BL R A O£ BLIA -
U 1Q 8. HPFE A5 R H MIEARFEAS W H R8s CBer-5airs9) #al.
[R5 s - ioOR i T i 2 1 [ 20 ot
JZ 1A NG SRERAT R L E SRR AR S e B . T RgA8). M=
Rt RGP AN L R P P St e DI 3R (0 I ) DB A L A A
U e XA RS e (5 B IR
PG A B DL 1Q Al s A%k . AR R e 1) 1Q Bodh A i sl e 2 Lt 73 = H

Ui S Ak . CaM Bdla g A o Bty b (I ) DG B AL Bt ) 8= 3 Wil (I CPRIBRYE BT 3L
B0 R B 2 TR D A%3%. CPRI SCREPIRIANA () H] T CaM ot He32 1 it e % 12 Bl i —
— HDLC [ AR LUK o —SEF Iy CaM Hicdii & 1Q Bt — it sE I 2 e A% . JoeJi s D3 AN B
A DU AT AR | R 2 5 S 1B 6 RAEE T HEA TR K

< (o
o —
1Q E. m T é_
Layer 2 2| 5| B
Data o g S 3
2| 2 v
= =
=4 g
=
Time Division Multiplexing
Layer 1
Electrical Optical
Transmission Transmission

Figure 6: CPRI protocol overview
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4.2 YHEE (Layer 1) ¥
4.2.1 LRHARER

N T AT ISR A A RCRBORIINLBIE 3 =R R Ze LR . [k, CPRI Zbbfrg
CIYY NN R E A E

option 1: 614.4 Mbit/s

option 2: 2X614.4=1228.8 Mbit/s

option 3: 2X1228.8=2457.6 Mbit/s

#—A~ REC Ml RE W~ Fr 53 /0—Fh LA H A2k LbRe % .
4.2.2 YHEEHER

CPRI 7 & JUFM %A Az 11 LU R 2 Rl REC 3 RE [R5HRR X 431N o N R VR4l U JLFT CPRI
PR JE AR

Table 2: CPRI physical layer modes

Line bit rate Electrical Optical

Short range Long range
614 4 Mbit/s E6 0S8 oL6
1228 8 Mbit/s E.12 0s.12 oL.12
2457 6 Mbit/s E.24 0S.24 oL.24

B 1 AR N % e 3.5 1 (W& e f ), 3.8.2 1Ll 3.8.3 1 (BER<10™?)

IRE .

73 CPRI fE PR 22 i, F HV RoRE L, LV R NEAIE (0 FE 6A). R4

S 6.2,
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E6 E12 E24

HV : CX based

LV : XAUl based

Figure 6A: HY (high voltage) and LV (low voltage) electrical layer 1 usage

HV: IEEE 802.3-2002 39 i (1000BASE-CX) 100 ohm H¥1t

LV: IEEE 802.3ae-2002 47 % (XAUD) 1 bit %

HELE ()6 27 v T HR A TR A oA «

I TJkLILKM: IEEE 802.3-2002 #r#E 38 15 (1000BASE-SX/LX)
I J7JkLIKM: IEEE 802.3ae-2002 t5if 53 % (10GBASE-LX4)
I Fiber Channel (FC-P1): INCITS 352 #rifk

1 Infiniband Vilume 2 Rel 1.1 (2002.11)

AT 6273842 SOV TR 3 SCRF HV/LY L2228 1Y) SERDES 4114

A HE AT AR I At B A5 (R UE A B FIFE BER PEAE (BER<10™®) Jf Hfiff & CPRI
I ) BSE EAHR

CPRI I [a] B 1 3GPP (L 3GPP TS 25.104[8]) #hiE, 3GPP 54 REAH I AL ) iy 154 45

BEER RIS AT T
4.2.3 HED
HL4E

AN W A0 ) F 5

L 25 I e 26 3 2 A S WL S HLEE SR Ak RE BN AT o [R)RE DL B 5% 6.2 56T H e i) HAR
.
RS

CPRI HHSZHLAT LIS INCITS 352 (Fiber channel FC-P1) B} IEEE Std 802.3-2002

HEAS T o Xy A SE R 3 FHTEORITERE. [FIFE MKk 6.2 ST i PR BRG]
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4.2.4 BN

pir

DT REN AL 26 3 TR HINUEIANLER PR RE R AT o I Zian -
1 IEC 60793-2:2002 Type Ala (50/125 pm %)

1 IEC 60793-2:2002 Type Alb (62.5/125 pm £##)
1 IEC 60793-2:2002 Type B1 (10/125 pm i)

oAb i 1EEE Std 802.3-2002 % 38-12 #il IEEE Std 802.3ae-2002 # 53-14 Ml .
TS
KH INCITS 352 (Fiber channel FC-P1) #{ IEEE Std 802.3-2002 &8 7 %
Xy RRETE R 3 B ITELR IR A o RS H RS AR #s ] LU R A SFP building
practice K5I .
4.2.5 Zikgwg
¥ IEEE 802.3-2002, Hi I14E4iK ] 8B/10B L tE4mis .
4.2.6  HAFASERRN
HI TP 4 R-27 AR LR 2248 5, AR — R LR 4 77 % . —28 Layer 1 [#4%Hl
Feds A I B S Y7, RE il REC W% 37 FF 8B/10B 4t Z= 45 il «
4.2.7 WS
4.2.7.1 FEARWigH
FEAWIK:: 1 Tc=1/3.84 MHz=260.416667ns
— AW 16 27 W=0...15, FK T KT rEE,
W=0 ] +##]7F; bit: B=0...T-1; byte=8bit, Y=0: B=0...7, Y=1: B=8...15, -+

Table 3: Length of control word

CPRI line bit|length of word control word consisting of
rate , BYTES #
[bit]
[Mbit/s]
6514 4 T=8 #7 X0
12288 T=16 HZ X0, #HL X
24576 T=32 HZXOD #ZXN #LXK2 B2 X3

W=1...15 HIFH" 5 8 1Q Hidafedn .
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Administrator
高亮

Administrator
高亮


H KT

WA R SR ] BYTES. JEAMISE K N2 LU R 5, WL 7-9.

—A~ BYTES ) bit 2} M IEEE Std 802.3-2002,H! bit 7(MSB)=H #| bit
O(LSB)=A. ¥4 it #4751 i4% 1EEE Standard 802.3-2002 X /| 8B/10B #xif .
BYTES it fes il 7-9 faiadth] (—Amf&—1 BYTE). 8B/10B #%if4) (¥ 10bit
H4 ("abedeifghj™) M “a” JFIGLL BT EAR AL X .

W= 01, 2 3,4, 5 8, 7.8, 810 11,12.13,14,15
[N [N N [ N N [ N | |
T T T T T T T 1T T"1T°7 !

1 chip = 1/3.84MHz

o
RSN i L O
‘o SR PP IEQG

- EEEEEEEENSEEEE e ser
5 i Pataibleck: | i | ume

- A AR A O A A B
BTH | [ B bl

1 control word L 15 * Bhit .i

Figure 7: Basic frame structure for 614.4 Mbit's CPRI line bit rate
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1 chip = 1/3.84MHz
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e

* 16 hit
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1

OXZFdIAEg X AR Jd1Ad
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mm - n
[81]

1 control wor:

Figure 8: Basic frame structure for 12288 Mbit/s CPRI line bit rate
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=
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U,

J&E BB HLAA

Versionl.0
2005.2.25

(U

T
L 20
10
% 28

[bits]

8,9, 10, ..

Range

4586

AN IEATIEL PR £ R

A NQ R A LRAEA AR Q KA.

M

M’

JEAKHT T =TT 2 B 138 P A S AL AR S B

width

(Ut

Y

I
Symbol for sample

R A 2 1A Q SRAF LIS

Table 4: Option list for | and O sample width ranges

1Q HiEurst

J&:
.

(U
Z

A0 (CPRID Hi3t v2.0

1
o
I

(Ut

Y

4

Figure 9: Basic frame structure for 2457.6 Mbit/s CPRI line bit rate
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RIS 6 1Q Hodls IR (R b

Jr i KA

Direction of link

Downlink
Uplink

Y ERIE STR-SETIEYE S

1Q R
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—A~ AXC 4% CGEARMITH 1Q Bt /) I 1Q KA s :
MLSB (1o, Qo) #IMSB (ly-1, Qu-1) 3% (Iy-1, Qu-1)
I Fll Q SRFFATH K ik

Fa st ()5 Ja HEP

S, ZRTCAEf IR B bit

AJHE ) AT R AT I R AR

Table 5: Option list for UL and DL oversamping ratios

Opt. 1 Opt. 2
DL Oversampling Ratio 1 1
DL Symbols for G samples 1,& 1,C
UL Oversampling Ratio pi 4
UL Symbols for I} samples Lo ra | Lara marrear

KEA AXC 1 1Q SRFESERE AN AT AR AT IR SRAE 6 th v o . AN RIERFE T 1Q Rk
ZHERL T F

Q |Q |Q | """ Qu2 Qua

Figure 10: 1Q samples within one downlink AxC (oversampling ratio 1)

b | 4 L nan Iz |bws [ Vo [Ty |12 nnn Pz P mme
Q |Q |Qp [ """ Qe Queq [Qp Q5 Q% | " Qs [Qua mnm

Figure 11: 1Q samples within one uplink AxC (oversampling ratio 2)

L P I e o L L I e LT L 1 I [ S [ | E | P L QR | o [ L
a, |o, [a, | mm a:.t a:,L @, |o, o, | mn u;.. e;.. e, (oo, Jae, | mwfae o, oo @ g ma Q,.:_La‘:r, am

Figure 12: 1Q samples within one uplink AxC (oversampling ratio 4)
AR AXC A E RN GE A3 EAT AT R A7):
I 4 AXC BESEN— P x
RAVFACIEI AXC 253
1Q et b REA AXC B IALE 1 N IR IEIZ —P5E
n 35 1 (packed position): JELEHIFFHESIREA AXC K8
n &I 2 (flexible position): AXC ZE#% 15— bit B & 7F 1Q HHmHL ) — %L

WHAILGLE O (CPRD MG v2.0 Versionl.0
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51 bit I,
I RBE R bit R bit “r”)
Pl 1.3 Jepd W4 e et 0 P Tl S5 0 0

Packed Position | AxC container #0| AxC container #1! | AxC container N} "r". .

Application siates the bit
¥ position ¥ Y L

r'i AxC container #i | "r" | AxC container #| G

Flexible Position

Q) data block in a basic frame

I

L

Figure 13: Example of AxC container mapping in the 1Q data block
4.2.7 3BRHEXRR

MIEAMTF] UMTS Jo2kmiff) i2 gk £

W: word number in basic
frame

Y: byte number within word
15 bytes

basic frame
(1 Tchip = 260.42ns)

X: basic frame number

[ #2585 |  hyperframe
(256 basic frames = 66.67ps)

Z: hyperframe number

#0 A [ #1409 UMTS radio frame

(150 hyper frames = 10ms)

Figure 14: lllustration of the frame hierarchy and notation indices
Z: REHEG X IRERMEEARNE W BN FEG Y BATE byte 41
FEH W=0 K7

Z. X. W. Y. BHRHYETEHE:

BHALTLR D (CPRD #TE v2.0 Versionl.0
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Table &: Value ranges of indices

CPRI line bit Z X W Y B
rate
[Mbit/s]
6144 0 0,1, .7
12288|0,1,..,149 | 0,1,...,255 | 0,1,...,15 0,1 0,1,..15
2457 6 0,123 0,1, 31

4.2.7.4FFEEX
BRI 266 AT HATIA T U140 64 T8, FAHER S Ns=0..63, #4-
RN OEEIT S Xs=0..3, — MR TP E S X=NS+64%Xs.

K 15 F1iE 16 [elid 1 7 fiE Bl A U Ol

X=0 1 2
Ns=( - P 1
1 ——=. 277777, index X of control word
2 2 &6 P within hyperframe:
3 | 67
i 1 X =Ns+64* Xz
; (some mdices X are inserted
7 as examples)
8
? Comma Byte
10 *| Synchromization and fiming
1 Slow C&M link
12 L1 inband protocel
ﬁ 1 Reserved
NI TS WVendor specific
e aErl Fast CA&M link
16 [iorp 8o b iad | 208
i; = 5] pointer to start of fast C&M
M
Pointerp —=
u
n
u
61 g3
62 |62 | 126150 254
63 B

Figure 15: lllustration of subchannels within cne hyperframe
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| 1 hyperirame

“+

1 basic frama
4
mEE mER mER

index of
conirol word X=0 1 2 3 15 18 o-1 P g3 84 85 66 &7
index of
subchannel Ms=0 1 2 3 15 18 p-1 P g3 0 1 2 3
index of
control word
within subchannel

Hs=0 a a [a] a 1] o o 1] 1 1 1 1

127 285
a3 52
1 3

Figure 16: lllustration of control words and subchannels within one hyperframe

Table 7: Implemantation of control words within one hyperframe for pointer p > 19

subchannel |pumpose of Xs=0 Xs=1 X5=2 Xs=3
number Ns |subchannel
0]sync&timing sync byle K28.5 |HFN BFMN-low BFMN-high
1]slow Ca&M slow C&M slow C&M slow C&M slow C&M
2|L1 inband prot.  |version startup L1-reset-LOS... |pointerp
3|resened resenved resernved resened resened
15]resened resenved reserved resened resened
16|vendor specific  |vendor specific  [vendor specific  |vendor specific  |vendor specific
p-1|vendor specific  |vendor specific  |vendor specific  |vendor specific  |vendor specific
pointer:  p |fast C&M fast C&M fast C&M fast C&M fast C&M
63|fast CAM fast C&EM fast C&M fast C&AM fast C&M

BT TE1E 0, JF2 Y21 S BYTES #Z.X.Y N B EREI “r) (BAEIEFRSE
HE (Xs=0), ROBLTEN. WMTHEE 1, #1ILEKETENL. TEE2 T, B9yl

g BYTES #Z.X.Y [N E LR ET Cr™).

4.2.7.5. RAS¥E

% 8 F I AU TR (4 [R5 RUE N DI fE
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Table 8: Control words for layer 1 synchronization and timing

BYTE index Function content comment
Z00 Start of hyperframe Special code K28.5
7640 HFN (Hyperframe | HFN=0...149, UMTS frame
number) the first hvperf . synchronisation, HFN and
UI?‘ITES xépe ;ame Inhan BFN are described in
i radio frame. Nas | yatail in sections 4.2.8
HFN=0. The exact HFN
i T EaE - land 4.2.9.
bit mapping is indicated in
Figure 17.
Z1280 UMTS MNodeB frame|#Z.128.0 (low byte) and
number
and
721920 b3-b0 of #71920 are
BFN BFN
b7-b4 of #Z1920 are
reserved (all ). The
exact mapping is
described in Figure 18.
HFN XJ W#Z.64.0 (41 17),
BY b0
#7640
MSB HFN LSB

Figure 17: HFN mapping

BFN X W#Z.128.0 f1#Z.192.0(41k 18). Hr, #Z.192.0 b7-b4 E{RH T

B3 b0 b7 b0
#7192.0 | #1280
MSB BFN LSB
Figure 18: BFN mapping
Table 9: Synchronization control word
Sync. Control Word
CPRI line bit rate
#Z X0 #Z X #ZX2 HZ X3
[Mbit/s]
Sync. Byte Filling Bytes
614.4 K28.5(BCh) N/A
D16.2(50h)
12288 K28.5(BCh) N/A
D5.6(C5h)
D16.2(50h)
2457 6 K28.5(BCh) D16.2(50h) D16.2(50h)
D5.6(C5h)
TR
W AIELHE D (CPRD G v2.0 Versonl.0
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J¥4| K28.5+D5.6 fil K28.5+D16.2 1 8B/10B HriflsE SI/NL/FIN2/HFHES (IR
— 50 1 IDLEL R #I R B AS— S0 19 IDLE2 e 41D, I Hi3d FH IH 3 SERDES #4375 .

MK 9 RIL, RIFHIAE D16.2 Fl D5.6 ¥1E W#Z.X.1 byte K%, MK a0 E) D16.2 Al
D5.6.
4.276. |2 1Y

K R “r” drid. At vl ASHUKIE r=0 I, HBIHLANKT HAi S .

10 B E 1At A U (R

I

B T G SRS E KA (WL 45717), RE EE (T E bit#2.130.0 ¢ . EIM Y
A = 3ty RIS B IS 1o T AU  FURGE B i . R WA BTSNk, ToliE
DL #2.130.0 b0 %2/ 10 k. (EHZF— MBI EERE S5, AR [ — R ik g
UL #2.130.0 b0 % /b 5 2 k£

M RE H BT — Mo A 3R S S0, SIS [ O, i ROk A S 3L
BT Eu 1, BI#E DL#2.130.0 b0 £/ 10 2k 4.

Y RE b1 B EARSHIZHE U5 (E L4, W E SDI bit.
{55 bits 4R

i Z Ak B SRS S bitse BN R FEAE HAMRE IS S bit (K 5 Bl gl AT 2 5o
Yoo TETEGAE— M5 SO PN E SRR B AN & 5 SO H— AN R

XA PR R IEH T AR E 5 bits:

#2.130.0,b0: “R” (Reset) 7 DL F1 UL

oAl A PRI bits AL E, tHmlh)E, #Z2.66.0(HDLC b %)#2.194.0 (LA K {5 18 450K

2 #2.130.0 (2 LEEYEd) F#Z.2.0 CHMURAS K E 52k (K, 4.2.10).

4277 FHIREE(CEM) FEYUREE
CPRI SRR CE&M f53H, Wih:

I C&M{FIEHET 1. 18 C&M (518, FET =l B aEm 4 (HDLC).
I C&M{5iEiEM 2. thif C&M {5iE, FETLLKM (Ethernet).
1. EEEHAEE (CaM) 518
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B — A AR B (CeMD i) 1818 HDLC {Fil. ke hyldaifs B byte:
#27.66.0( L% 11)H MK 3 vk, HDLC HATHda i H BYTES (LU ikl 19 2|1 22

ANTR] FRTC B4

Table 11: Achievable HDLC bit rates in kbit/s

CPRI  line |#Z.66.0=rrrr | #Z.66.0=rrrr | #Z.66.0=rrrr |#Z.66.0=rrrr |#Z.66.0=rrrr |#Z.66.0= rrrr
bit rate r000 r001 r010 ro11 r100 r101...rrrr
[Mbit/s] Lk
614.4 no HOLC 240 480 invalid invalid invalid
12288 no HDLC 240 480 960 invalid invalid
2457 6 no HDLC 240 480 960 1820 invalid
used control | no HDLC #7210 #710 #710 #7210 invalid
L‘Bf’é for the #2.129.0 #7.65.0 #Z.1.1 #Z.1.1
channel #7.129.0 #7.65.0 #7212
and their #Z.193.0 #Z.65.1 #Z.1.3
sequential #7129.0 #7650
order #7.1289.1 #Z.65.1
#7.193.0 #7652
#7.193.1 #7653

#7.1290

#7.129.1

#7.1292

#7.129.3

#7.193.0

#7.193.1

#2.193.2

#7.193.3

Remark: In case of an invalid configuration no HDLC shall be used.

HOLC-Frame n-1 HOLC-Frame n HOLC-Frame n+1
Fcs_Joi111110Jo1111110] Address | [_Fcs Jot111110]01111110
#Z.1.0 '\ #Z2.129.0 #Z+1.1.0 #7+1.128.0 #7+2.1.0

bit O(LSB) bit 7(MSB)

-

fime

Figure 19: Mapping of control BYTES to HDLC serial data with 240kbit/s
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HOLC-Frame n-1 HOLC-Frame n HDLC-Frame n+1

P ]
L

01111110[ Address

01111110

[p1111110

FCS

01111110

#Z+1.1.0

#2.129.0

#2.193.0

#Z7.65.0

#2.1.0 \

bit 0(LSB) bit 7(MSB)

time
Figure 20: Mapping of control BYTES to HDLC serial data with 480kbit/s

HOLC-Frame n-1 HOLC-Frame n HOLC-Frame n+1

L

01111110 01111110 Address ‘[Fcs

JUN

#Z.1.1 #Z.65.0

lo1111110

o111ig

#Z.1. 0 #2.129.0

bit 0(LSB) blt 7(MSB)

ime

Figure 21: Mapping of control BYTES to HDLC serial data with 960kbit/s

HDLC-Frame n-1) | HOLC-Frame n

HDLC-Frame n+1

01111110| Address

FCS

1111110

ori1i1g

#7.1.0 \

bit O(LSB) bit 7(MSB)
tme
Figure 22: Mapping of control BYTES to HDLC serial data with 1920kbit/s
2. PeEEHIMERE (Ca fFE
I AU A T w2 UK SIS, ) ORGE b i #2) byte #Z.194.0 (/R 45 ICE -
WHALTELE O (CPRD Mt v2.0 Versionl.0
2005. 2 25

B B B R
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DA I 504 1 St 55 HDLC {5 i %5 (847 BYTE 4%,
PLUK I 26t 425 byte #2.194.0 R /R ds Bl & o AH SO T HDLC #E %, Pl a ot H
TLOKMAEIE . & 12 $2 A a8 SCIL LUK LR 4 .

Table 12: Achievable Ethernet bit rates

56 AL LSBY FE AR AL

CPRI line |length of|control word consisting minimum Ethernet bit | maximum Ethernet bit
bit rate control rate [Mbit/s] | rate [Mbit/s]
. of BYTES # _
[Mbit/s] word [bit] (#2.194.0=rr111111) (#2.194.0=rr010100)
614 .4 8 #Z X0 0.48 2112
12288 16 #Z X0, #2.X 1 0.96 4224
24576 32 #ZX0, #ZX1, #ZIX2 192 84.48
#ZX3
FEVELARTIN, JFURAIZ LT SSD A ESD 4ifidira (LI 23).
4B/6B encoded data from Ethernet MAC (LSB first)
. [SsD10bit Ethernet packet | ESD 10bit | IDLE 10bit
#2.63.0 #2.63.1 #2.127.0 #2.127 .1 #Z2.191.0 #2.191 1

bit 0(LSB) S.#2.266.0 #2.255.1 #Z+1.63.0 #2+1.63.1

time

Figure 23: Example showing the mapping of control BYTES to Ethernet channel at 1228 8Mbit/s CPRI line
bit rate and pointer BYTE #2194 0=rr111111

3. B/MEHIAEE (CaM) Bl
AJ BT A HDLC 8% LUK o Bk 4F— REC 1 RE /b % Hr—FhIE ZESHIFIE T (CEM) f51E

R (BT —4RBEHD.
4. BahEEH
— N W ) N ST R AT BRI A B CCaMD F . T LU AE R O AT O i R
#2.66.0=rrrr r000 f1#Z.194.0=rr00 0000 (r=f%f, f£i% 0, HMHLZME KiK.
4.2.7.8. RFKRWHT &

TR RERR 52 MEHITH T AR MY e R oe R R bit H “r” 250
B, XA R GRS r=0 B, BBOWUARH RIS . (r=f B, k1% 0, Halihlzme)
4.2.7.9.] HRERR
PP RIAE B (CaM) [FIERE RN 192 Ml (7518 16-63) n LAE ) B e $udf .
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f R ER/> 16 MalT: (518 16-19) $R B E R i R B .
4.2.8 RFMmEn

RE i FH 5 I N - Wity 11 (0 LR BE Bk, 76 Mg 11, [R)25F & Mk 455 ) i A Sy To A AT ]
BE AL LU I B Sk . ERE Bt 4.2.7.5 AR B15 EUN REC 3£ R RE, UMTS e A
HikE 2 5#0 N K28.5 &4 531t

4.2.9  BEBRIEMDRG R A B8 S A

FEAS AE R FGHE S 2% R A U ANt A, B2, 1 24 FNIK 24A SR 7 REC 1 RE IE #2488 .
] 24 R FREREC B K 24A B8 2 BALE .
4.2.9.1 HHISFERE RS % s X

%2 5 R1-4 %N REC BO%rH &5 R1 A% N\ 050 R4, RE A% 50 R2 Al o5 R3, % RE & 4%

T SAPw Z[HJFFIRIIE SE S . P KR EELL “Ra” KR

T12

T34

Figure 24: Definition of reference points for delay calibration (single-hop configuration)

RE MI2% 15 % 15 RBL-4 X} W1 Wit 1% N A RB2 A4t 5 RB3, = 1 )%y HY 45 RB1L A1
i\ 2 RB4.

TBdelay DL

REC

T1400 Toffset!"

\Bdelay UL/

Figure 24A: Definition of reference points for delay calibration (multi-hop configuration)
4.2.9.2 MMTHELATWIERRR
ATAT RE KA 51N BN ity 11 FFIMRE B, A 11K SAPs VB AT R I S 5 (1 2 I S 25 10 ) 20

master port

slave port
o
g
=}
z
2
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DR (o0 RB2 M R2). EMFREYEE k. &l 25 fig ke gt ol , 14 25A iR 2 ks Il .

K] 25 R FLERIC ) R AT EATWOE I RIS R .

T12 J& M REC #ith 5 (R1) | RE HA S (R2) I FATA5 5 R RE I

T34 S M RE %t 25 (R3) FI REC #r N\ L (RA) I _LATA5 5 A AT i

Toffset J& R2 (I AMF 5 A1 R3 {4 A5 5 2 18] i BS =

T14 & RL 0% A5 5 F Ra IR NAS 5 2 [R) (Mot 52 1) 22 5

RE Bzt fi's (AT MmiE s EAGS CRAT) i e i 1 [ € fm# (Toffset) 4 ¢

o [ € % (Toffset) i LAYE 0-256Tc 2 [AMTREUE . 24 RS0 /2 5 1F R-21 FIl R-21A (HERFAZ
#E), Toffset ¥5E¥ =T Te/32. AN RE v LUE FIAR[A] () Toffset {. REC $HERI%NIEREAS RE
K Toffset {5 (Fltn, ¥ERI4 E{Ek RE Bt = 2 BB %0 REC). It4b, M REC 3 RE i) 47 BFN

FIHEN ¥4 5255 2 M RE £ REC #9 F4T. 24 FATHY LOS, LOF,RAT BY, SDI A5 %I, REC #4479 BEN

HTHFN LA TG
sync byte
R1:REC output ]  BFN=0, HFN=0 Bl BFN=0, HFN=1 [ |
T12
R2: RE input i BFN=0, HFN=0 [l BFN=0. HFN=1 [ |
Toffset
R3: RE output h BFN=0, HFN=0 B BFN=0, HFN=1 |
T34
R4: REC input BFN=0, HFN=0 B Ern=0, HFN=1]
T14 "

Figure 25: Relation between downlink and uplink frame timing (single-hop configuration)

P 25A WoR 2 BRECE 1 N AT S B AT e I RO R

1 ZHOERFIRBHER S I (T12, T34 1 T14) LLAiAE Mm% Toffset [ Bkl & .
RE 2% [F)4sE— B ) B IS o s B (i B AR P 38 B B o LA R

1 MEZBhEEMBEE, M=2

I 1129, 7340 Fi1 T14® (1<isM) P92 1 BE AT E ST, TS mMaEn Ll g 17
AT 2 TR Ao o I 22 S

I Toffset® (1<isM) &% i 4> RE [ RB2 ¥ Af55F1 RB3 #ih =52 Wikt & .

Toffset™= Toffset
I TBdelay DL® (1<i<M-1) ZHEKIAHS § A RE (9 RB2 Ml RBL 2 [A] FATA5 5 HE I
I TBdelay UL® (1<i<M-1) ZHEKAIHE § A RE () RBA Fl RB3 2 [A] LA 5 AT

SE I TR
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I Toffset®™ (1<i<M) PN ki B (Y Toffset HLIUARTA .

I MR RE BT RBL 4I5S CRAT) BIMIE I A4 T RB2 IS5 (CNAT)
(Foit 52 I 1) [ 52 ZE I (TBdelay DLVYAHSCH. N4T AXC 2848 (BFN,HFN FIJEAMIE [ & {4
FEANAS o FEAWI) AXC 2807 B 1 e K AEAR AL .

I &— B RE AT LASCAR 4T AXC 2548 WAL E (BFN,HFN FIJEARMIED , %A A 4517 5 ik
() 1Q KFFk s/ IMb RBA I RB3 22 [a] fUSERT . RB3 <1 RB4 M { B 7E ARSI AR Al AT AXC 2% B
()22 7R In) REC 4Rt o Mithy & 22 e K PR AL S e AT, /18] 25A I, RB4 [miifiz & (BFN=0,HFN=0,
FEAMIR=0) ¥ AXC Z528LIMAT B (BFN=0, HFN=0, SEAIiE=N®) #53%, 7EXFHEN T, BEMI
RE ¥ “N©O” BIMEAE N FAT AXC 2588 BTN B 25 SR 5 45 REC.

D SR e I 22 5 T14 58— BRWoE I 25 5 TLAPM LR T14= T14PN*Te, Hirb Te 2

N=YYT"N®
SRR =R B, N s aste © L T
synz byte
R1: REC output  [Jlf _BFN=0, HFN=I | R |
DLIC sample

natworking REZ|, i=1 T2
RB2Z slave port BFM=0, HFN=0 l BFN=0, HFN=1 |
input o| TBdelay DL

RB1: master port =0, = BFN=0, HFN=1 i
output T120+1
112,
R2: RE input BFN=0, HFMN=0 l BFN=0, HFN=1 | |
Toffset
R3: RE output h BFN=0, HFN=0 l BFN=0, HFN=1 |

UL I& sample

T3
BFMN=0, HFN=0 l BFMN=0, HFM=1 |

networking REZ, i=1
RB4. master port

input Toffsetl | TBdelay UL™
RB3: slave port BFN=0, HFN=1 |
output Taqin —= N'%h basic frame
134 T
R4: REC input BFM=0, HFN=0| I:l BFN=0, HFN=1 |
T14 Tex Nl=Tcx N
I
T14

B =< B:syncbyte (Z.0.0) [: control byte of Nth basic frame (Z.M.0)
E and l: 12 data block in which a particular 12 sample is transferred

Figure 25A: Relation between downlink and uplink frame timing (multi-hop configuration)

4.2.9.3 FERENEENSE KX
MR FEA TSR R-19 Fll R-20 4331 58 S A Bl 4% ZE WA B8 RN AT IR S B RS P 1 55 i b 4515 1) A
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SAPs . B % 4 RS B ELR ANVELAE T B0 S %m0 LGS B I o 7RI FB B, R 400 2 R-19
CHEMS IEINRS ), 317545 REC (1) TBdelay UL #1 TBdelay DL [RIRS EEH4AL T Te/32.

4.2.10 Y EHIBERAES

4.2.10.1. X

J2 1 DYPEAR

1 {5548k (L0S)

I Midii 2% (LOF)

1 &SRR (RAD
I SAP #5427~ (SDI)

TR, CPRI 43X FCAL T HRES 21— bt e S 0 R 5 R R A AR S8 0 1 6 o
— EU7E T R DVEAR, P bt “ LRI 3% B A T8 % A
TERCh T e Bl PR X AME 5, IR R & A DA T 2 CORAE (AL 4.5 79D,
U A ot A I, A AR 228 i R HUAS M AT ) o
A
DR e X
D7 e N o )
AR i i 3 B 8 i
P S A6 32 B o 0 1 2 B 24 £ P 2
4.2.10.2 fF54% (LOS)
Rl
LOS JEFRTEHEA A= h 2 /b AE 16 1R 8B/10B Hiffl.
S CPRIFREAAR AR, LOS PRIt mJ LAE ok A6 BRI -0 St B oK 5 ko
f ks
MHARE A ACE I B AT 5 5 5 R
7 bit:
IR EARAF RN bit J& Z.130.0 b3
AHAT S
RE:
FERYIN BB 5, RE HE AT SR AHLUFPRA B (WL 4.5 ). Ak, SREUE R IBUE M 14T5h
SKBH I et TR SHE 5
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REC:

FEASTIN B B 5, REC ENJH SR ASHLIFARE B,
EREATED:
RE:

FERTIN B, B TR RN A5 B, RE HEA A SRS HLAIRZS B.
REC:

FERTIN B, B TR RI A5 B, REC EAN A BIRZSHLAIRAS B.
4.2.10.3 MR (LOF)
isalllR

LOF JE i B Mk B RA RER LI 25 K

XACQ R A FITXSYNC R A 1) £ H 8 FHT R s R SR AN TRT PR3 1] 26 LA 24~ XACQ R A FI 34 XSYNC
W&

power-up/reset
(BYTE=K26.5
&LOS=0) from any state
set Y-=W-=X-=0 (BYTE=K28 5 & Y=W=X=0)
s LOF:=1
(BYTE=K28.5 (BYTE=K28 5 & Y=W=X=0)
& Y=W=X=0)
~
(BYTE=K28.5 . I
& Y=W=X=0) (BYTE=K28.5 & Y=W=X=0)
> LOF:=0
(BYTE=K28.5 (BYTE=K28.5 & Y=\W=X=0)
& Y=W=X=0)
(BYTE=K28.5 ~
& Y=W=X=0)
Figure 26: Example for LOF and HFNSYNC detection
fo 1k
AR AL RS B ST A LR
WA (CPRD M v2.0 Versionl.0
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AN bit:

iR EARAE B A A bit A2 Z.130.0 b4
AHATE:
RE:

TERCIN BN W S5, RE ZEAN S SPRENFPRAS B (o BeAh, SREUHEFERIUE 4 AT 3K BTG
CRPE VRS
REC:

FERTIN B ek 5, REC BEA A SPIRASHUAIRE B.

o

Jin

AT S
RE:

FERTI B b 5, e TR BIRE R, RE BE A SPIRASHLIRPIRE B b4k, SR FUREA R I
(AT B KB 1 e RS 5
REC:

FERTI B 5, ST HMCBIRE B, REC HEA T ZPIRASHLIFIRE B,
4.2.10.3 TREEERR (RAD
For g«

5 CPRI WU SR IEHIAT A R 1% (L5 LOS 1 LOF) #fSEh RAI 15 B4 .
51k

45 CPRI WUR S 3&E 8 EH oA AT & (4445 LOS H1 LOF) I, RAI B KR,
i bit:

iR AR AT B A A bit 2 Z.130.0 bl
AHAT S
RE:

Bk CPRI Y
REC:

Bk CPRI S o

TCFEAT B

RE:
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FERTI B 5, TG R, RE BEA TSRS PLHPIRAS Bo LAk, SREUES RINGE

AT SR B TC 2B 1 R S
REC:

FERTIN B o, BT R RI A5 B, REC E A SRS HLAIRAS B.

Jin

o

4.2.10.4 SAP4ERIRIR (SDI)

MR AL T EAROIR A A A A R W T R i T A K AR B AN RE W AR AT SAP A I

VERAEIXAEBLR, CPRIHERK 58 42 nl M ] HABZ v Wi 1
il
Rl FE ke CPRI VB, S oe d Mk (i
151k
W T R CPRI G, 2 S BT R
A bit:
i AR AT B A A bit &2 Z.130.0 b2
AHATE):
RE:
N/A
REC:
N/A
AT E):
RE:
RE A4 SAP (i I kG . BeAh, 9 ZUHER SRIDUE 24 AT 3R BELLE T8 8 11 AR
REC:

REC ANFi-hy SAP {if FH % 4 1%

4.3 BHEEHAEHE (C&M) FEBEERZ (Layer 2) MV

CPRI 18i# C&M Hrlisk % 2 NiZ % HDLC #r#fE (1ISO/IEC 13239:2002 (E)).

Jin

4.3.1 MAC Mgy

o

HDLC Kfiaii 4l MR £t B JZ AR [10] o o M IR B (CaM) T Altia e it )= 21
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PATR R
145 BIX
HDLC {5 B X 45 K5 7 HDLC i 4544 oh S FEAT A 8 7 3%
2. 5B AR IR T
HDLC 1% BLX 48 (147 4% 1% K57 HDLC Wighae b Ry e AN AL 58 (LSB)

3. HIEX
HDLC i gty FH—A~ 8 S 7% onthbl, H 256 Halfey M. § fHhkX 57 HDLC

Bl it AN eI H
4 i ey X
HDLC %4 mi4h #1815 1SO/IEC 13239: 2002 (E) [10]4x7

4.3.2  BARV; RIS/ HIEBAS
SR AR i) s AR U W 4.2.7.7.1 75
4.3.3 WIEHITIRE
CPRI 3 47 il AP PR A5 45 HDLC AxvEE, 1SO/IEC 13239: 2002 (E) [10]. YA fa ik

FIE R (COM) 18 B dn % i Z B IEAE DL T B )

1.hrid
HDLC i &6 K42 BAR i R P LR S5 R e — AN b ic AN B[R] I A A — ANt 5 449 (1) ¢ P B A0 f
AN R T T A Bl
248 T it 4 A B TR) JE 78

11: HDLC i & 2 [8) ) AZ FLM S5 A I T) B 78, S i) i S8 i
4.3.4 FARRS/ELLHH

B AR REE HDLC FrvfE, 1SO/1EC 13239: 2002 (E) [10]. FAMEFHIAE L (CeM) 15
TR B % 2 BERAE LT R

it &5 RS I 31 (FCS)

CPRI g 3 4 il RN B 1 S+ FCS K80 16 £, (L 1SO/1EC 13239: 2002 (E) [10])
AL B v R IS S 2 S K
4.4 POERBEHINEE (C&M) FHEEIEHEEKE (Layer 2) R

CPRI Rt 2 A B (CaMD {5 TE B Y 24 145 LUK 1EEE std 802.3-2002[1] 45tk
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4.4.1 MAC Mg

7 OCTETS PREAMBLE
10CTET SFD
6 OCTETS DESTINATION ADDRESS
& OCTETS SOURCE ADDRESS OCTETS WITHIN
FRAME TRANSMITTED
20CTETS LENGTH/TYPE TOP TO BOTTOM
. 1 MAC CLIENT DATA X
1-1500 CCTETS =
I - :
4 OCTETS FRAME CHECK SEQUENCE
! EXTENSION : 4
e [ [ | [ | [ [ ] |mss
[ b’
BITS WITHIN
FRAME TRANSMITTED —iie=
LEFT TO RIGHT

Figure 27: Layer 2 Framing
CPRI ZIK:

1. DUKKM /MK Al padding: CPRI K & i /Mt K, ARFFEIETE,

KB N A 1~1500 A .
2. ¥R CPRI Al P it

4.4.2 AR I H] /50 B

ZIRAMAE “ Pk C&M FIE” —5.

MAC ##5 +PAD

218 |EEE 802.3-2002 1 24.2 % “Hpigis1- 2 (PCS)”, H 32 H1 4 #hajgedE CPRI

A s A A — R IhEE, B L CPRI LK.
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Table 13: PCS features used by CPRI

Feature

CPRI support

Encoding/Decoding

Fully supported by CPRI

Carrier sense detection and collision detection

Irrelevant to CPRI

Serialization/deserialization

Irrelevant to CPRI

collision detection

Mapping of transmit, receive, carrier sense and

Irrelevant to CPRI

BEcn h -

AT
e
AR
AX_CLS

MAC interface is ot
specified by CPR
{MIl iz an opticn)

Transmit

Tx_bits[4:0]

Receiva

Rx_bits[8:0]

CPRI framing as specified in the section
about fast C&M Channel Structure

CPRI implementation of 100Base-X

Figure 28: CPRI implementation of 100BASE-X PCS

XH PCS ¥ 4B/5B 4ifi5h, W.24.2 75 (IEEE std 802.3-2002) u1F:
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Table 14: 4B/5B code list (modified Table 24.1 of IEEE 802.3-2002 [1])

PCS code-group MAC Client
[4:0] Name Data nibble Interpretation
43210

F 111140 0 o 0 0o 0 Dot 0
A 01001 1 000 1 Data 1
;[1 10100 2 0 01 0 Doty 2

10101 3 o 0 1 1 [Dhata 3

01010 4 0 1 0 0 Drista 4

01011 5 0 1 0 1 Dyt 5

01110 6 g 1 1 o Drata &

01111 7 g 1 1 1 Doata 7

10010 ] 1 0 0 0 Dt B

10011 9 1 0 0 1 Dot 9

10110 A 1 ¢ 1 © Data A

10111 B 1 0 1 1 Data B

11010 C 1 1 0 0 Dt C

11011 D 1 1 0 1 Data [

11100 E 1 1 1 @ Duta E

11101 F 1 1 1 1 Data F
[ 11111 ] undelined IDLE:

used as inter-stream il code

C L1000 I 0 1 0 1 Start-of-Stream Delimiter, Parl 1 of 2;
O always used in pairs with K
N 10001 K 0 1 0 1 Sturt-of-Stream Delimiter, Parl 2 of 2;
T always used in pairs with
ﬁ 01101 T urndlelined End-al-Siream D:_:hmjgr. Part 1 ol 2;
L always uwsed i pairs with R

00111 R undelined End-al-Stream Delimiter. Part 2 of 2:

always wsed in pairs with T

1 00100 H Undelined Transmit Ermor:
N used 1o force signaling ermors
V- Jooooo v Undelined Invalid code
i 00001 W Undelined Invalid code
| 00010 W Undefined Imvalid code
D 00011 v Undefined Invalid code

00101 W Undelined Invalid code

00110 W Undelined Invalid code

01000 W Undefined Invalid code

01100 v Undetined Invalidd code

10000 W Undetined Invalid code

11001 W Undelined Invalid code

MAC it #4) i PCS i~
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MAC Frame

oclals . ] ] ] 2 4 =12
ITTTTTTITTTITTIUITTIT U T O 1T ITTTTTTTTITTTITI
preamibla’ - 5
SFD — S 1M MAC Client FCS | inerrame gap
Le oo vp b ot pprrierlrrdn LUl lo v neiiiuunl
-+ 100BASE-X SDU L
’ SsSD - ESD
rrrrrreerrrrrerrerd """""IIIIIIIIII.:/"::'LE
o Ethernet Packet
Ll Lag (e el iaerrill LI LI Lol ianigl Lyl
I; 100BASE-X PDU >

Physical Layer stream

Figure 29: Physical Layer Stream of 100BASE-X
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Figure 30: Start-up states and transitions
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Figure 31: Definition of RE internal delay
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