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Abstract: A graph model of the resource reuse problem for relay networks is constructed. Based on this model, an
innovative approach called ARRS (adaptive resource reuse scheduling) is presented to enhance the resource
utilization. Since the key process of ARRS involves in graph coloring, which is NP-hard, an approximation
algorithm called ARRS_Greedy is provided for optimal resource reuse constrained coloring of vertex weighted
graph G(V,E,W). ARRS_Greedy is proved to obtain a tight approximation ratio of [ (4+1)/2 ] in time O(|V|?), where
A is the maximum degree of vertex in graph G. Simulations demonstrate that ARRS_Greedy achieves near optimal
performance in practice and prove that ARRS is dynamically adaptive to network status and thus enhances the
system capacity more efficiently than previous solutions.
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Fig.1 Multihop relay wireless network
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SR I3 Ak 45 (BE) HH T 3E 52 I 1 5 42 i A1 Wb 31 V. 56 1 1 52 114 3 AN B QoS 24 i K RF£L 1M % (maximum
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Table 1 IEEE 802.16 QoS requirements and applications
%1 |EEE 802.16 M\%5QoSHq =K A5 H

HA S ME SR
TS %

Service class Key QoS parameter Application
* Maximum sustained traffic rate
UGS (unsolicited grant service) e Maximum latency \olIP

 Jitter tolerance

e Minimum reserved traffic rate

e Maximum sustained traffic rate Streaming audio or video
e Maximum latency

nrtPS (non-real-time polling service) : m;ryrntr:]n rsejsetg?ﬁgérigf;fcicr?ﬁe FTP

BE (best effort) * Maximum sustained traffic rate Data transfer, Web browsing

rtPS (real-time polling service)
(ErtPS (extended real-time polling service))
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W AR o P (0 8 905 45 TR] T o R e 2 P B (R I8 v kN X, 1 5 20 2 R A B 02 4 i O R 4 &5 SRR
Sy T 2k 0 2% 11 5 9 42 K1) 43 (reuse partition), Rl 43 H 5 2 & 20 o5 1160 38 5 R oz /D>

S 4k ) 48 595 A (K GBI 3 T AN R RN IR I IR e e T AN I R 4k X n 75
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Fig.2 Model of resource reuse scheduling
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FEF 5 2.2 T BB RL AR SCBTE T 4R 4%

FY 13 I 2 FF VR FE B0 ARRS. J 8 38 R, A
1. Calculate minimal bandwidth requests of W UL AT B % b B BEAT Sk A AR, AT B K )
every relay cell as initial W(v),vEe I/ [ A A
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e IEEE 802.16 34000 0 25 0 1 1 s 1
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FIIE S L ARRS_Greedy, W 7E 500k 2 HHvEgi A48,

3. VIR T Cy =C —(Casyrs + Casoms + Croms)- & H 1 AR5 I DR 4 AN A7 A0 B2 U8 52 H, i DL 43 I 21 11
5 B2 % P AR N KB 5 B LB Cg s = W(V). BETRIARA 58 (K B ICAE C v, RN TI AR 98 1
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4. FIAHEE Cr BIFF 2. X Cr/2 45 8k 5543 T LA ARAIE 32 N B 6 AR v 440 % 0 0885 m i 9 AN B 3 Cr. 20 TR
D DU) 2 T 3 4 N 43 T 2% 40 R (R R AR 1 0 53 T SR S 5 v A4k /N XA P 23 T A5 B8] 1) A 5 5 2 T 40 T R A
v A0, A3 B TR A BE AT v W(V),ve V. I S HT 20 BCAl 58 W(v),veV 275 T4 2 &I 55 15 8 75
SR AT WAV T A e ) 2D IR 5.

5. JI KT T A HOHT AT TR 5 R B R A% A 58 T 20 IO Y 45 R PT e T B F A O 7 SR HERR B
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S1.52,---.Si- 1ieo;

L RN T 250 R AR F CL B 6~5 8 11)% 2TeVE)
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Fig.5 Four relay stations scenario
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Fig.6 Six relay stations scenario
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Fig.8 Remove an interference edge
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Fig.9 Add an interference edge
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