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Real-time Integrated Timeslot and Code Allocation Scheme
for the CDMA/TDD System Supporting Voice and Data Services

*Kun-Nyeong Chang* - Ki-Dong Lee**

B Abstract &

CDMA/TDD with asymmetric capacity allocation between uplink and downlink is a highly attractive solution to
support the next generation mobile systems. This is because flexible asymmetric allocation of capacity to uplink
and downlink usually improves the utilization of the limited bandwidth. In this paper, we mathematically formulate
an optimal timeslot and code allocation problem, which is to maximize the total utility considering the numbers of
codes(channels) allocated to each data class and the forced terminations of previously allocated codes. We also
suggest a real-time integrated timeslot and code allocation scheme using Lagrangean refaxation and subgradient

optimization technigues. Experimental resuits show that the proposed scheme provides high-guality solutions in &
fast time.

Keywords : CDMA/TDD, Lagrangean Relaxation, Subgradient Optimization, Timesiot and Code
Allocation
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Procedure Find_Pi
Step 1: Initialize wg, wﬁ,, Ty Ty
Step2: Setm) = (n+nl)/2, 7 = (¥ +7¥)/2.
C,,; :min{Mf-" ]W:L, min{kma(k)
—('n'grd’t + rt) < 0}}
Step3: If (N C'> 87), set nf =
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t
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Procedure Find_Feasible

Stepl: If(Erd’tC;t* >E) or (E'r“’th* >§),
n

t
go to Step 2,
otherwise, go to Step 3.
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Procedure Find_Timeslot
Stepl: Set 7% and 2" te the initial values of j\ff(“)
and Ni‘.{.{{.’_}‘

Solve (ITCAMs ) with 27 and 2"
PR S
' :

go to Setp? otherwise, go to Setp3.

Step2: Setz” =2z and 2" = z"

Step2.1: Set z° =2'+1 and 2" =z — 1.
Solve (ITCAMs) with z” and z*.

Step2.2: 18(V , . > Vzdwl?;x:"+l)?g{} to Setp2.1,

otherwise, go to Setp2.3.
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Step2.3: Solve (ITCAMs) with 29+ 1 and #*— 1.
Terminate with the best solution found.

Step3: Set z¢ =z% and 2" = z®.

Step3.1: Setz? =z —1 and z* =z" +1.
Solve (ITCAMs ) with z¢ and @

Step3.2: (Ve >V u | _, )80 to Step3.1,
otherwise, go to Setp 3.3

Step3.3: Solve (ITCAMs ) with 2%+ 1 and z“— L.
Terminate with the best solution found.
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(w'=1, Mi=0, M!=500/(rt+r"1))
N ) A+3h 34 GAPx

0 8 | 236891 | 23638301 | 0.00012
1 7 | 2491838 | 24806632 | 0.00211
2 6 | Z5.83123 | 2581434 | 0.00065
3 5 | 2601983 | 2651988 | 0.00000
4 4 | 2684575 | 2683735 | 0.00031
5 3 | 2701238 | 27.01208 | 0.00009
6 2 | 2710709 | 2710704 | 0.00000
7 1| 2710184 | 27.10179 | 0.00000
8 0 1 2690065 | 26.90027 | 0.00001

F) " GAP = (-3 E&Y/FEE

(E 3) (ITCAMS) $1Z Z2AIK ME B =

Pt AE=0, M =500/(r" " +roh))
N N© | g% | FAE | GAP
0 8 13034135 | 30.3409% | 0.00001
1 7 | 3161924 | 3153582 | 0.00265
2 6 | 3251761 | 3249327 | 0.00075
3 5 | 3320497 | 33.20497 | 0.00000
4 4 | 3353268 | 3352403 | 0.00026
5 3 | 3369956 | 3369923 | 0.00008
6 2 13379441 | 3379435 | 0.00000
7 1 | 33.78918 | 33.78012 | 0.00000
8 0 | 3358715 | 3358676 | 0.00001
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No. | N6 | pulo) M 258
1 0 8 | 189 | M | 46 | %4 | 47 | 18 | 500 | 19 | 9 | 4 2368301
2 ] 7 | 26 | 18| 58 | 18| 58 | 3 |50 | 23| 11| 5 24.86632
3 2 6 | 20 | 150 7 |15 B0 29 | 50| 3 | 14| 7 2581434
4 3 5 |20 | 166 | 100 | 15| 8 | 51 | 50 | 51 | B | 12 2651988
5 4 4 | 950 1166 | 100 | 125 ] 8 | 114 | 500 | 14| 56 | B 26.83735
6 5 3 | 20 | 166|100 |15 8 | 175|650 17| & | 4 2701208
7 6 2 | 20 | 166 | 100 | 125 | 8 | 164 | 416 | %6 | 1B | 66 2710704
8 7 1 | 250 | 166 | 100 | 125 | 8 | 130 | 198 | 362 | 180 | & 2710179
9 3 O | 280 | 166 | 100 | 125 | 8 | 38 | 38 | 476 | 237 | 118 | 2690027
(E 55 (ITCAMS) #1Z Z2AIM MY ZM(w' =1, M= (E 5O 2t M =M/ +1)

No. | Nl | o) M TRE Chls GAP
1 | 0 8 |189| 94 | 46 | 94 | 47 | 18 |501| 19| 9 | 4 | 2368321 | 2368514 | 0.00008
2 11 7 | 26|18 | 58 | 18| 88 | 23 |50 | B | 11| 5 | 248652 | 2486822 | 0.00007
3| 2 6 |251|150| 74 |126| 75| 29 | 501 32| 14| 6 | 2681604 | 258186 | 0.00010
4 | 3 5 |25t 167 101126 | 84 | 48 {501 | 49 | 23 | 11 | 2653295 | 2653479 | 0.00007
5 | 4 4 | 251167101 126 | 8 | 109|501 | 114 | 56 | 26 | 2686479 | 2686703 | 0.00008
6 | 5 3 lostlier|0tl126| & | 175500 | 178 | &7 | 41 | 2704395 | 27.04665 | 0.00010
71 6 2 | 251|167 | 101 | 126 | 84 | 164 | 409 | 267 | 132 | 62 | 27.13876 | 27.14032 | 0.00006
8 | 7 1 | 251 | 167|101 | 126 | 84 [ 130|191 1363 | 181 | & | 2713292 | 27.13494 | 0.00007
9 | 8 0 251 167|101 |126| 84 | 30 | 39 | 477 | 238 | 116 | 2691732 | 2691937 | 0.00008
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R N R T
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No. ]V;.d(C)* jviu(C)* Mtk 258 A}a) GAP
1 1 7 190 | % | 47 | % | 48 | 19 501 | 20 | 10 23.78834 | 23.78384 | 0.00000
2 2 6 237 1119 | 59 | 1191 59 | 24 | 501 | 24 | 12 24.95206 | 24.95266 | 0.00000
3 3 5 ol | 161 7 [126| 76 | 30 |01 | 32 | 15 25.83393 | 25.88393 | 0.00000
4 4 4 2l | 167 | 101 | 126 | 84 | 52 | 501 | 52 | 26 | 13 | 2657461 | 2657461 | 0.00000
5 5 3 201|167 | 101 | 126 | 84 | 115|501 | 115 | 57 | 29 | 26.883% | 26.8839 | 0.00000
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8 7 1 20l | 167 1101 | 126 | 84 | 130 | 191 | 363 | 181 | & | 27.13292 | 27.13494 | 0.00007
9 8 0 20l 167 {101 | 126 | 84 | 30 | 39 | 477 | 238 | 116 | 2691732 | 2691937 | 0.00003
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