GEE D) HtHREN A VEEEE

2 BR7IEAE

2 Wireless Access Technologies

2-1 #HMCBHEEFEAO— RN D1V
APICAVAT L
2-1 Broadband Wireless Access System for Next Generation
Seamless Mobile Communication

JEHTER] AR
HARADA Hiroshi and FUNADA Ryuhei

5

AR TIIESEBERFICH VTS 100 Mbps U EDEEL — FEEKRTE, #2IPRY RT—7ED
BB -S#EEL OFDM 2N — X & L = #H it KB EH@E > X 7 L Dynamic Parameter
Controlled Orthogonal Frequency and Time Division Multiple Access (DPC-OF/TDMA) #12E ¥ %,
REVZATLIZEWVWTIE, OFDMZXZITH) LA EXRE L. BREHEH. BE#zMENRSICEL>
THEILAZZXOy F2EBOBEBBBTHAT S, ZLT. 2OXAY hADT 7 XAFEIFFHE
4 F3y 20y bEIHT%EN—X &L 7= Packet Reservation Dynamic time-Slotted Multiple
Access (PR-DSMA) A h Lz AWV S, F7=, fli/Lh 5 OTHEE ICIITHHEE + BIEEREH
W, EEBEDEXLERARBFIAMEOEXILERS, KR TRFICRES AT LOBERVESR
B BRI ICOVWTRT,

In this paper, we propose a new generation mobile communication system that can realize
over 100 Mbps carrier bit rate under high mobility environment and can access IP network
easily. The new system is based on dynamic parameter controlled orthogonal frequency and
time division multiple access (DPC-OF/TDMA) in which users share “slots” that use certain
number of subcarriers and certain time. To access the slots, mobile stations use a packet-
reservation-based protocol: packet reservation dynamic time-slotted multiple access (PR-
DSMA). In addition, to avoid co-channel interference from adjacent cells and increase frequency
utilization efficiency, we use an adaptive modulation scheme that is based on an interference
detection algorithm. In this paper, we mention the concept and the basic transmission
performance of the proposed system.
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! Eoms

Downlink user ; A, C
i Data Length of MDS : 128 byte
! Maximum MDS slots for an IP packet : 12 (1500 byte)
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ZDLE >0 MDS TIrkT A1EHEIT 128 N
£ MTHDEREL TS,
4.4.2 Uplink

6 12 Uplink ® 21 v F#EIM X %2R T,
Uplink T/Hw5 TDMA 7 L—2AWIZiE, ACTS
& MDS DAYy bAdH b, MDS i3, MS 7—%
{53 MDS &. Downlink ¥— % 12%9 % ACK
ZEET A IS MDS (ACK 7—%
I MDS) Lz s b, ACK ¥ — %l MDS
W29 % A0y bEIMTIE, Downlink T3
% MDS D784 v A5 A8 PDU Ok D+
FAYVITHELEERILTELNTEITDNL,
ACK 7—% I MDS &) 4 CTZ A1y MiiE

&, Downlink T EA7Jg PDU OfrDt 7 X v b
BREETHDICHY Y T2y FUKEO R
gy bET 5,

Z—HFF—FH MDS 2§ 520y MEYST
2. ACK 57— % il MDS ~OE ST T L7z
oAy MIELTIT). ARy MERYTIE,
20y VEIMEMTF—TVESBL, 2227 T3
YRBELTWVS MS I LCEFICH Y RS 5
7y FRE YT ). THELEDTY /R
¥ r D J)E:E Downlink D& XD X 912 PDU &
LOEYTTIRLEL, ¥F AV PTEDT Y VR
Qv ryEib, FEIZBWTIE, B. D, E2w
A ZO0 MS K9 5 1500 234 b @ PDU ¥z
KENTVBYEO Uplink 1203 584 TOR
T2RLTWb, TDEE—DD MDS TIxi%T
ZIEHERIE 128 N4 FTH D EREL TV A,

4.5 mHEGlHE

PR-DSMA Ti&, XA TRL72XHIZ, Go-
back-N % 7= PR il 55 3 PRk i K & L
THHTAHZENRNTE S, 28, Downlink 128
WTIE MDS TIE%%4T) 7H—FF v A FF—
% . Uplink {28V Tix ACK/NACK 1HHDOAD
MDP 7— % 2B U CHEHIEIZAT D v,

Round-robin(segment-by-segment)

- s
® [Fcms| [ MDs | (F) [Fems .
AP 4 ) ? >
[
@/ ‘m‘ (8 / [
Ms —LACTS ¥ MDS | ** | MDS |* * G .
© B
A) Transmit request of connection (for
uplink) ACTS
B Receive connection request and set the o L =
: connection and regisrte;]r the terminals (00 S0 [ O] . (ST [ T . E —p t
that send the request ACTS

Q) Transmit information on allocation and
connection setting

D) Receive FCMS and confirm slot
allocation and connection setting

E) Transmit DL data by the round-robin of
segment by segment

F) Create ACK packet for each PDU and
transmit by using FCMS

G) Receive ACK and update buffer for
uplink transmission

=[s Uplink @0y FEIZAIC

0000 0 B O B 1 1

! Downlink user : B,D, E
i Data Length of MDS : 128 byte
{ Maximum MDS slots for an IP packet : 12 (1500 byte)
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T D) HttHREIN A EEEE

5 avEa—-43alb—-ay
RUO7OBM21 7K D5

PG > AT L DIEEFE 2 5l 3 % 72012,
AUV 2—¥ 332l —3a VICE B RO
° &4 TR L. EEEE O 2175 72,

5.1 ZUL—LiERH

%9 % DPC-OF/TDMA 2B\ T, X1 ot
DI8F A—7 iz 5 2. 100 Mbps UL EDI5% %
) 72DITHARE 22 5 7 L — AR IO W TR
L7ze ZOMPOPIERIITRT, COXK1ID
NG A—=FZIZBWTIE, MDS & FCMS DRIy
LRIFFELIZEY, 2L T, ACTS ORI Z
X3, MDS & FCMS D5l oTnb, &
L C. Downlink {28\ T FCMS 1 fii & MDS 8 1l
#{53% L. Uplink {2BWTid ACTS 4 & MDS
# 7Tz L7284, 1 TDMA 7 L — 2 ORE
I 72 5% % 2% Uplink K 0O Downlink T2 L < % %,

FIN 20y ho®Ets)

FCMS
FCMS ~ = #[Hi[7] Necasat 16byte
A v— FHl[7] Necuss 64 byte+2byte CRC
e BPSK
- PR LT (T EFE 12
FEC + Viterbi 4 43)
OFDM 7 —# F LB 21
U T 0 OFDM 2 b3l 3 (Channel estimation 2)
FCMS {505 (us) 240
FCMS Ml A = & b H— F(us) 10
FCMS {zi 5[] 250
MDS
MDS ~ = (7] Nuvss 12 byte
A o— FET] Mus, 128/256/384 +2byte CRC
LN QPSK/16QAM/640AM
FEC BT RTTFE (TF{EF 12
? or 3/4+ Viterbi # +)
OFDM & — % 2 h L3 19
TINTFT 7 OFDM ¥ iinig 5 (Channel estimation 2)
MDS {2587 M (us) 240
MDS il A1 v | #— F(us) 10
MDS fzzikRFIH] 250
MDS Ao« i 8(Lny? (Fh)
ACTS
ACTS ~ v ¥H[7) Nicrsn 6 byte
~A v— FETL Nmse 32 byte+2byte CRC
EL e BPSK
N FEIALTR (FFERR 12
FEC + Viterbi #5)
OFDM ¥ —# L VR LB 10
T 0T 7 OFDM & il 2 (Channel estimation 2)
ACTS {2 BF ] (us) 120
ACTS Hl A 1w b A — Fus) 2.5
ACTS {5 UBFfH] (us) 122.5
ACTS A 1 o | ¥(us) 4
ACTS (%05 (us) 490
4ACTS JH 7 — F§[l(us) 10
2 ACTS (iR (us) 500

16 EHREEN7HEES®RV0.52 No.4 2006

5.2 MDS DOER{miEFEGI
K1DONRFA—FEZHNT, TXRTOYFTF ¥
A% T MDS 215353 5 556 OIR8 081 5
ATy MY RIZOWTIEMiIZ AT o SR
&5 GHz 4. £72. Fv 79 —B¥EiE. 500 Hz
(RF3 100 km M%) 2 HE LTV, F X R ILE
TR, 24 WORBIBHBORFEART L 4 ) —
Tz—=IVTETFNV(GRBEATL Y F 350ns) % Hl
WTWb, MDS 7 L — 2 OBEZEIZIR 7 12K T
T, KMRZHBITIRT, TONRTFA=FITHBW
TiX 12 ¥ 7F ¥ 2 VIZ55El & h/z OFDM 5%
BEFXYVTHTFXYVT. ¥ TF ¥R NVD
Fr)T7H64) EITRTHOTIZEAR TSI L&k
KL L. MAC 7— % %% 5 AN B IR I= Mk
EH OFDM ¥ v Rz 2 Y v RVHEL, Z0
¥ VRNV TEBEREFE G LT, 72—
VL S TEL LR B REEDWRADR
ZREAT 5o BRI QPSK ZHWTWwWab,
8 127”3 MDS error rate DEMKIZ, K 7 ITR
F MDS ZHWTHREERT L L& 20D

IMDS=240FDM symbols (Pilot 2, Data and other preamble =22)

™ -

[ Pilot Data

Guard imterval Effective symbol interval
256 samples(2 us) 1024 samples (Sus)

MDS 7L —LOBE

MDS error rate
=

s 10 15 20 25 30
Es/No [dB)

=<8 MDS error rate



A —oTH#LE MDS T —LEHR LTV
5o MEED., REFHFAIZREA 100 km TD
QPSK % —RZEFHTH W 7234T MDS error rate
A Eb/N0=10dB VLT 1 %DF — 5 HEZGD
NTwb, QPSK 065 1 MDS TIEXTE 5D
1 128 kbyte TH 5728 12MDS T—2Dik K E
DIP Xy y MR Rk THIELENTE S, Thb
% MDS error rate 1 %D+ —¥Th b LK
EIP %7y FOBRYRIIEL 10 %D+ —F L7
0. IP 237y M CTHREZITW R ONERARE 1T
9 CEIIEEICE %o

5.3 7094 JIC&SEHE

#%$ % DPC-OF/TDMA O/—F 7 =7 TD
FBIRETE 2D 720K 1 D/8F5 A—F 2]
L. KI9TRTFa v 4 F&M%E L, 7 b
FATDARY 7 %K 2 8T, FERE LT
HH R 4 GHz %, BE)RM 3 GHz 4 & H v,
HAZENIIERM 5.5 W, BEIRM 5 W ol
2HET D, TOTRMFALTIET68 FXUTD
OFDM 1z 247\ 99 %5 A il 10 1R
FTEIIKBMHz THb, ZOTRbMF LTI
FLT, 5.20a3yEa—¥ryIal—yark

7054 TOHE

Ch Freq
Occupied Bandwidth

4.485 GHz

Res BW
200.000000 kHz

Auto Man
|1 ppe—

Trig Free

Video BH

UBW 3.000000000 MHz 300600200 HHz

Occupied Bandwidth
94.9922 MHz

Transmit Freq Error
| % dB Bandwidth

File Operation Status, A:\

B0 W=t-p o

Auto Man

VBW/RBH

1006000
e Average
18
#m 0ff
il Avg/VBU Type
Log—-Pur (Video)®
Auto Man
Occ BH % Pur
% dB - v
Span/RBHW

| Auto

14.GIF file saved
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T D) HttHREIN A EEEE

LEL JOR9ATDRRY Y

Length of 1 OFDM symbol (us) |

Common items

Length of guard interval (us)

Length of 1 OFDM symbol (us)

2(FCMS/MDS),4(ACTS)
10

FFT length (point)

1024

Guard interval (point)

256(FCMS/MDS),512(ACTS)
128

Sampling clock (Msps)

Total number of subcarriers

768

Mumber of subcarriers in a
subchannel

64

Number of subchannles

12

Downlink transmission time (us)

2250+250(inc. frame guard)

Uplink transmission time (us)

2250+250(inc. frame guard)

_FEC

Transmission rate

Convolutional code

~ QPSK rate=1/2 76.8 Mbps

QPSK rate=2/3 102.4 Mbps
16QAM rate=1/2 153.6 Mbps
16QAM rate=2/3 204.8Mbps

kD7 2=V v 7 n—F7 27 THRI N
T2—IV YTV alb—F TRA SR EZ BN
SE/ L EOEEFFEZ P L7z —REH T
& LT QPSK 2w, fFofblk 172 ofF 5% H
Wiz B kfz% L — b 76.8 Mbps). IP 7—%
DAN—T v M, BERE ZERZ EEER L
72354 Downlink (23T 34.026 Mbps & 7% 1),
U PIEBRES N FRNA T =T v TR MR T8
B TOWRKAN—T> Mid 21.467 Mbps & %%,
F 72, Uplink IZBWTH IP F—FDANV—T v
ME, R2EREZERLZEEERLZLS
30.02 Mbps &% 0. 24 WARBBME SV F 78 A
T =T VT RMATE. TORRKANV—Ty

SEXH

i 16.59 Mbps & 72 9, Downlink. Uplink %*%>
bOLTZORKIP F—% AV —7F v MIHEH
100 km TRBIFF I W T H IR 10 Mbps PR
TELI bbb,

6 F&H

AR TIE OFDM #~X— 2 & L 72 # A2 88
f§ ¥ 25 & DPC-OF/TDMA %##Z L. ZoWH
& MAC BOMIER 2 Y Ea—F Y Ial—
Yav, 7 k¥4 FITE BRI 2
1To7z0 MiGliE Y 27 20, Kk 100 km 2R
DINVF IR AR B VT D PP G5 2%
100 Mbps VL E. IP 2847 v b DA V=T Mgtk
Z %010 Mbps DL EOIREFFERZ R L, RHREE
4 RBENEGE Y 2T 25 —2o0 e L
Tv 100 MHz UL ERREEAZFIH 9 5 OFDMA &
TDMA ZiEH L7-BEME S A7 4 & LTHER
THDOTEDOTU M7 A4 TORFBIIKILTE
0. SHOMEH I LT—2o0REL LRV
%o S5IEZ OWMFERI TR 72 i % KRR e
WENCEP S % & & I, WIS R IMZE %R
B9 FRETH 5o
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[RHEHER faH RE F

DA VLU AREEYY—1EF FHRDAVUARE LY Y—1EF
FRENAINTIN—THRETER—I ¥ FRAEINAITI—TERIAEE 1B
— BT T(IT%)
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