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Abstract : Users and traffics of mobile communication is growing rapidly along with the application of 5G, but pi-
lot resources are still restricted to limited ranges, which leads to the scarcity of pilots in cellular mobile communica—
tions. Under the urgent requirement of higher efficiency on pilot utilisation,a small-scale method based on the classi—
cal large—scale strategy is proposed. This method divides a cell into several regions in shape of rings,and diversifies
the reuse factor to multiple values in a cell. Every user is allocated to a specified reuse factor according to its attached
ring. To decrease the effect of interference,users near the edge of a cell have smaller reuse factors than those in the
central region,whose higher degrees of reuse save the occupancy of pilot resources. Although the distribution of
small-scale strategy is more complex than that of large—scale way, it has better performance on balancing the commu—

nication quality and pilot consumptions in a system. Meanwhile, it offers more precise adjustments on the extent of
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reuse. The simulation results verify the improvement on pilot reuse , utilising distinct factors and adjusting coverages of

rings adaptively according to the number of terminals. Influences of some system configurations and extrinsic factors

obtained from the simulation provide references for the implementations of small-scale reuses.

Key words : mobile communication ; pilot ; small-scale reuse ;ring; reuse factor
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else
warning “ PR BRR U, u - Uy NP TERRRE
WIXE a=N;
EIX AR X E R (w,1) = (ryr] R (1,2) = (r3,7) 0« R (u,
N =(0,ry];
HERXEHNF(HIAN) f(u,1) =y, f(u,2) =3y flu,
N;) =3""y;
endif
output: IR XEL o A I XAYLAR X R (w,1) R(w,2) +++ \R(u,a)
X EHHRF Au, 1), fu,2) . fu,a).
32 FEERSS
RICLL 4G+/5G RGN P EA- 6 SR BE

BT I3 i 1 S0k F OGS AR TR OL SRR v e v R
WIS, W S PR R G — A AT E (L
*2).

USRS HEL F=16 384, F/NXARIER L U,

=500, 1174 fic Y- <, 00 €| 42| = =/ hK g
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2020 4F

WIRE A, aT gt R I F 24 V=4 F.
KREEH AR LIHR L U, ~606.8,
U,~1820.4,Us;~5 461.3,U,~16 384. P &1 T
ANRIX AN, 2552 AR Amge i v o b IR 3.
R2 BAYWANBY

Tab.2 Some input parameters

24 ZHUE
NXAHAE R 50 m
Heuli RLLEL 128

YT 20 MHz

PPHH 2.4 GHz

S RS (AT 8 dBm

S ERR F 16 384
SRR F 128

FEARARESR AL v 2
B R VE PRI o 3dB
WUERCR DL & 0.9
PR ~180 dBm/Hz

*3 AEHARPETEAREEAREF
ESSRIRPHSIE(N=4)
Tab.3 Ratios of large—scale reuse factors

in pilot resource by user’s quantity (N,=4)

FPRIE =1 fi= =g =g
[Us, Ui 0 0 0 100%
(Ui, Uz 0 0 100% 0
(U, Ul 0 100% 0 0
(U, U] 100% 0 0 0

ANRBEEE T RIE(7)(9) (12) 3R U, =
606.8, U,=1213.6,U,s~1560.4,U,,~1 638.4. H
P T ANR DK ], 2% 52 A 57 A5 R Y
IR 4.

*4 AEAPETRNMNREERET
E SRS TR A B (N, = 4)
Tab.4 Ratios of small-scale reuse factors

in pilot resource by user’s quantity(N,= 4)

1

JPRIKE =1 fi= ;— fi= ;7 =
[Ua, Un] 0 0 0 100%
A 0 0 50.0% 50.0%
(Un, Us] 0 14.3% 21.4% 64.3%
(U, U] 250%  7.50% 22.5% 67.5%

UNARFHIEL F=16 384, FA/NX PN WIGR FH P A U, =

50,7118 fic Yoo fu ) G |=fims b /N I

BT, T Reth I E A F 2 A N, =6 il

KREZ A AR ) AT RIHE U, ~674,
U, =2023,U; =606.8,U; =1 820.4,Us =5 461.8,
U=~ 16 384. Fi P& TN A X [a] i, #4552 I 77
RGN A o LR 5.

AREZH ARIERX (7)) (12)HHEH U, =
674,U,, ~151.7,U, =~227.6,U, =~260.1,U;s =~
268.6,U,,~270.1. P &5 AR X [E A, 245 H
R FFE AR GEUR i 5 L LR 6.

®5 FRARETEARESERBAFESMBARRNSIEE(N=6)

Tab.5 Ratios of large-scale reuse factors in pilot resource by user’s quantity(N,=6)

1 1

FHPR X ] fo=1 fi=+ 5
[Uo, Un] 0 0
(Un,Un] 0 0
(Un,Us] 0 0
(Us, Ul 0 0 100%
(U, Us] 0 100%

(Us, Us) 100% 0

fi= o fi= o fi= o
0 0 100%
0 100% 0
100% 0 0
0 0 0
0 0 0
0 0 0
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*6 AEAPETENRESERABAFESAFTERHGEE(N=6)
Tab.6 Ratios of small-scale reuse factors in pilot resource by user’s quantity( N;= 6 )
FiT P IX i fi=1 fi=+ h=g fi= o fi= g f= oy
[Us, Un) 0 0 0 0 0 100%
(U, Up) 0 0 0 0 62.5% 37.5%
(Upn,Us) 0 0 0 25.0% 18.8% 56.3%
(Up, Un] 0 0 7.14% 7.14% 21.4% 64.3%
(U, Us) 0 1.64% 2.46% 7.38% 22.1% 66.4%
(Us, Us) 2.74%0 8.24%o 2.47% 7.42% 22.3% 66.8%

P9 ANIE 10 S S IR i Ay R A
10t NG S = 38 S R RS (A DA =0 S S I R
3¢ IAIET 9 mPRIR R NS AT — P B, A
HAA —AN S T30 B A S 5 IR o A AR
XEME TR T /N A4k 52 R A —
k. IR T IX AL, 25 2 T T AR X ]
L BIE T P R RS

KRREZM

e 000

B9 RREZMATHFRTREAST(FHMIRE1024)
Fig.9 Utilisation of pilot resources in

large—scale reuse mode (1 024 pilots in total )

DREZRTHSFMAREAZ(FRABE 1024)

Fig.10 Utilisation of pilot resources in

B 10

small-scale reuse mode( 1 024 pilots in total )
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FEAS/INDKAE R — IR R A B A5 4 o i 2/ N R
B — TR AL B 11 e T RO E E AN
R RS T s b, AR5 A0 e A
IR B L B S, IrLLE AT TS T 0 L b
RN T AT R R X RE—#E 0 2 IR T
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ST /INRUEE S R A o A I S VR .
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Fig.11 SINR in distinct cells / rings( 8 192 pilots in total )
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Fig.12 Channel capacity of distinct
cells / rings(8 192 pilots in total )
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Fig.13 Variation of SINR by user’s
quantity(8 192 pilots in total )
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