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ABSTRACT

Continuous variable quantum key distribution (CVQKD) has been actively researched as it provides an
unconditionally secure channel utilizing conventional optical communication techniques enabling low-cost
implementation. Although there are plenty of related researches, their review and analysis are not enough to
judge current CVQKD technology level. This paper organize recent results of the related researches, then discuss
about the state of the art of CVQKD technologies. In order to validate technical strength, we analyze the recent
developments and compare them with discrete variable quantum key distribution (DVQKD). Based on this, we
discuss possible applications of CVQKD as well as the future potential of CVQKD.
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¥ 1. DVQKD®} CVQKD A5 B|2%E
Table 1. Performance comparisons between DVQKD and CVQKD

Mean
Detect S k
Ref. | Protocol | Attack photon Noise factor Reconciliation ??C or eeure key
(efficiency) rate
number
InGaA: 3.18bps at
[5] | COW |Collective| 0.075 3.5% (QBER) Cascade (20~2; ;) o
LOS::tOler Unspecifie
. d SPD 107bps at
[39] (thr:e;stat Coherent - < 3.0 % (QBER) Hash function (4.99~5.05 50km
%
Discrete decoy) ?
variable Dispersiv
QKD -
F . NbN 5.3Mbps at
[3] | optics-Q | Collective 0.5 - - SNSPD 41km
KD + 68 %)
decoy
210kbps at
[4] BB§:+de Coherent 0.4 EQ‘;;EZJ) Cascade I(I;(()}an? 45 km
Y | (Field trial)
0.015
Homodyne
6] | GMCS |Collective| 0.5~5 SNU 1253 % | | o o MDR | detector | 2000PS &
(excess (QBER) 80.5km
. (552 %)
noise)
0.07 SNU Homodyne
[7] | GMCS |Collective| 7.5 | (excess (8133}5?;) LDPC + MDR | detector 52;‘311;1”
noise) 60 %)
Continuous 0.05 SNU Homodyne
. 38.2 00b; t
variable [8] GMCS | Collective 2 (excess (QBEEJ) LDPC + MDR detector > 1 OOII):ma
QKD noise) 60 %)
Irregular LDPC +
slice reconciliation
[9] | GMCS |Collective| 1 O.:)eicistU - tZihnr;?lliZ-lb:le;d PBHD | 700bps at
. . 65 %) 50km
noise) coding and
multistage
decoding

COW: Coherent one way, GMCS: Gaussian-Modulated Coherent States, SNU: Shot noise unit, LDPC: Low
density parity check, MDR: Multidimensional reconciliation, SNSPD: Superconducting nanowire single-photon
detector, PBHD: Pulsed balanced homodyne detector
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