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ABSTRACT

In this paper, we propose an enhanced AGC (Automatic Gain Control) structure and P-SCH detection
method for initial cell search in 3GPP (3rdGenerationPartnershipProject) LTE (Long Term Evolution) FDD
(Frequency Division Duplex) / TDD (Time Division Duplex) dual mode system. Since TDD frame structure
consists of uplink subframe and downlink subframe, conventional AGC structure causes P-SCH detection
performance degradation by increase of AGC variation due to signal power difference between uplink and
downlink subframe. Also, P-SCH detection performance is degraded by distortion of P-SCH correlation
characteristic in frequency offset and multipath fading channel environments. Therefore, we propose an AGC

structure which can minimize
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P-SCH detection performance degradation with stable operation in 3GPP LTE TDD mode as well as FDD

mode. Also we propose a P-SCH detection method which can reduce distortion of correlation chareteristics in

frequency offset and multipath fading environments and obtain good P-SCH detection performance. Simulation

results show that the proposed AGC structure and P-SCH detection method have stable AGC operation and

excellent P-SCH detection performance for 3GPP LTE TDD / FDD dual mode downlink receiver in various

channel environments.
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] AN Sso ] AN Sso
1 \ < 1 N -
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SSS, N, ~1 0FDM wmm—(ms 3Y OFDM w:k
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RS/Control Upl

UpPTS

g 2. =AY X type 2

Rzyql E]w “S”= DwPTS (Downlink Pilot
Timeslot), GP (Guard Period), UpPTS (Uplink Pilot

Timeslot) S ¥§3h= special F-ZHYE <Jwlgich
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Sd=]n]) special H-ZH Q-2 Alo] WS
3lo] 29} 7o) Ak =, sleFe]= 71e] 7S
371 $13l 549! GP (Guard Period)S Z+=th

P-SCHE 5ms9] 12 F41 Z#H|YL w92 Ay
vl al71el4] ZHY] E7)eh A ID ARE ek
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Uplink-downlink Downlink-to-Uplink Subframe number
configuration Switch-point periodicity 0 1 2 3 4 5 6 7 8 9
0 5 ms D S U U U D S U U U
1 5 ms D S U U D D S U U D
2 5 ms D S U D D D S U D D
3 10 ms D S U U U D D D D D
4 10 ms D S U U D D D D D D
5 10 ms D S U D D D D D D D
6 5 ms D S U U 18} D S U U D
H 2. Configuration of special subframe
Special subframe Normal cyclic prefix Extended cyclic prefix
configuration DwPTS GP UpPTS DwPTS GP UpPTS
0 3 (6572°Ty) 10 (21936°Ty) 3 (7680-T,) 8 (20480-Ts)
1 9 (19760-T) 4 (8768Ts) 8 (20480-T) 3 (7680-T,) 1 (2560-T2)
2 10 (21952-Ts) 3 (6576°Ts) 1 (2192-Ty) 9 (23040-Ty) 2 (5120-Ts) *
3 11(24144-Ty) 2 (4384°Ty) 10 (25600-Ts) 1 (2560°Ts)
4 12 (26336°T) 1 (2192-Ty) 3 (7680-Ty) 7 (17920-Ty)
5 3 (6592Ty) 9 (19744Ty) 8 (20480-Ts) 2 (5120°Ty) 2 (5120°Ty)
6 9 (19760-T) 3 (6576°Ts) 9 (23040-T) 1 (2560°Ts)
2 (4384-Ty)
7 10 (21952°Ts) | 2 (4384°Ty) - - -
8 11 (24144-Ty) 1 (2192-Ty) - - -
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