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ABSTRACT

This paper shows the research of a platform architecture relates to the LTE-based macro basestation; the
proposed platform architecture is designed with the interface between the baseband signal and IF (Intermediate
Frequency) per codeword. Using this method, we can smoothly transmit/receive a large amounts of data
regardless of the number of antenna in a macro base station which is used technology such as massive MIMO.
In this paper, We analyzed the evolution of LTE technology and the trend in the development of the LTE-based
system. For validation of the proposed architecture, we compare the general architecture of a conventional with
the proposed architecture. From the calculation results of transmission quantity data, we see that the proposed
architecture can give better performance than the existing architecture. By presenting this architecture, we hope to
provide a new foundation for Design and Implementation of a LTE base station platform which is used

technology such as massive MIMO, carrier aggregation (CA), coordinated multi point (CoMP).
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Fig. 1. General structure of a 3G base station modem™”
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Fig. 2. FPGA-based general interface architecture for between the PHY and the IF™
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# WX (quadrature amplitude modulation; QAM)
mapper 23}l 3l codewordd = QlE FH o] ~E
37| witell dlele] <lEjsle]~ HEHFE CPRI

g zEwen s

QlE{HO|A T&EF H|w: Zafe| ot i
Add glAl ys, X|oHEl Codeword'd 2i4l

B el 71Eg 2] x| tigt dHlole] )
Elllo] 2~ AGkS & 49} Fo] QokEw, =
A] A|9¥gF codeword™ PHY S} IF 7t Hlo]e] Q1E] 7]
o2 Wi <HLFe] Aol d 3 W] dar, 1719

CPRI port o] §3}e] 325 Qelsle] = & 4 9)

2.6

F 4. CPRI QIE{Hlo]~E w23 647119] Antenna Pathsel digt dle]e] QlEjso]x 5ak niw
Table 4. Comparison of interface data for 64 antenna paths using the CPRI Interface

\\\\\\\\\\\ Calculation expression Ime;?;gs]d ata Remarks

Interface of . . .

FPGA-based 30.72[MHz]*2[1,Q] % 16[bits] x 10B/8B*x64[Ant.] 78.6432 CPRI port is required at least 13.

Interface of . Using DSP, a maximum number

DSP-based 30.72[MHz] x2[1,Q]* 16[bits] < 10B/8Bx30[Ant.] 36.864 of antenna interface is 30.

Interf: f ideri PRI issi

nterface o 16 8[MHz] *2[1,Q] * 16[bits]  10B/SBX2[CW] + “a” | 1.344 + “a” Cons@ermg C“ 1 Port tra}n.sm1351on
proposed method quantity data, “a” is negligible.
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oS HolErh

w3l 19 6 LTE 7|4t 7125 Al~gle] Z2)4
sz ¥  Ad(physical downlink shared
channel; PDSCH)ol| th3}ed, A& = gli= Qe
el whE 7} whalg PHY 9} IF 7F QlE] o]~ A
% 43RS Vel Zle® Al A2 F9) gt )
2 QlEjHo] 2 WPALS ©]88F cordword 170 = 2
NE AHE3FE 745011, Bl, B2E ¥ =itellA] Allokst
= codewordd QlE]d|o]~ HEA]-S- 0]-8-8) cordword 1
N e 27K AR 9ol

a9 6ollM % o 4 9lRe], FE] <k i
WAS ARSBR= codeword®] 7ol ARtgle] <t
v ARS- Tl whetA] HE Sk TR s o
4= 9)a, codewordd <lE]sl|o]~ vEAlL gleL}e] 7))
Foll Agle] codeword AR 7el] wheba] AE &
o] Zrksl= 1S & 4= 2=, codeword 171 A}
£308 749 0.672 + a [Gbps]©]L, codeword 271
ARE3S 795 1.344 [Gbps] +a 2.2 St} glE]
o]z~ whAle|| n|A] Ahds] A2 QQEjdo]~ A
2ko| 31, CPRI 1 port o2 FEF-S WolEr) o
a5 5ell4 sl =] 7%, PDSCH Alo] sHetre]
o gl w1 2ol W3l (inverse fast fourier
tramsform; IFFT)S &3k dl3ke= A\~ dle}n]
Elol] tigt QlE]Hlo] s 3F wam AR =] A A
eja Alz=El slEfelefe] tigt Qlejdlo|x 5
H )7L 2, CRPI SlE]Fo]~ H4E 6.144 GbpsS
T wf Ags] vkt

70

60

50 Al: codeword lea

20 N mB1:codeword lea

[Gbps]

 A2: codeword 2ea
30

16 32 64
[ea: number of antenna]

W B2: codeword 2ea

!

ag 6. <kl 4 2 codewordol] wE 7} WA PHY
SHIF 7k QlEjslo] A A S Hlw

Fig. 6. According to the number of antennas and the
codeword, compare each method by interface transport
capacity

mz e

B =52e LTE 7|49t macro 7]A]=

i3
>,
e
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(platform) = &3l 3k Z1 22 massive MIMO
71e} 7o) B o] VS AMSh= 7Rl
holA, st} Adstgle] t-gake] dlolelE 48
3] $74 & ¢ ole TE2E Atk

Aloksl= 8l (physical layer; PHY) ¥ 27k S5}
<= (intermediate frequency; IF) 73t Qe s~
W QlEdlo]~E 3= 7189 dubHQl FEeA]
codewordd QlE]H|o|~E Fafsle ww] Fx2& W
73 Zlow, dubqew A 5= 9li= FPGA 7|k
= DSP 7]ME PHY S} IF 7t dlofe] qlejsflo]x 3
S 2 =elA] Aljkls FEE o]43h dlolE]
Qlelslo] s HEF vlnE FOZH £ =i A
obsh= cordword lEfsllo] s 727} Al o F2
TEE BHelalglan shhe] CPRI EE (por)RHO2
w9 @2 2] relE ARS-Sh= LTE 718F 714]=
EYEF2] PHYS}IF 71 QlEjsllo]~ 79 7beAdS B
o] Fgich

53k, FPGASL DSP2] A4S 883 2yl = A
AE A, X442 Ws= LTE 7|4 714
= Aol gk el F = (time-to-market)2 34
3} & & 9l& Ao 7|ts}, massive MIMO, T
I -2 (carrier aggregation; CA) 7|, 71Al=F &
2 2] (coordinated multi point; CoMP) 7|3} %+
o] Ful &8 SSHE ¢l3l HA18laL Sl LTE 7]
1 7137 EF AA 2 el gk A= 7]4k
< Algetaat g
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