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Abstract:  This paper surveys the state-of-the-art researches of wireless cooperative relaying networks with network coding, investigates
representative resource allocation strategies, and analyzes their features, performance and system requirements. It then discusses the
effects of network coding, including digital network coding and physical network coding, in the design of resource allocation strategies
for wireless cooperative relaying networks. As a result, a pragmatic system-level cross-layer optimization framework and associated core
design principles are suggested. Finally, the future work of resource allocation for wireless cooperative relaying networks is presented,
and some essential problems to be solved for final practical proposals are also addressed.
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Table 1 Features and performance of network coding (DNC,ANC,DF-PNC-1)
Fz1 M%KGIL(DNC,ANC,DF-PNC-1)4$E i J Mg

A B C D E F
3 Low (separate signal decoding) Low . Low .
. (reduced in asymmetric rate case)
DNC — Bit, or packet - — X
2 High (succes_swe 1nter_ference High Moderate '
cancellation decoding) (reduced when users increase)
ANC 2 | Analogsignal | No need (mix and amplify) v | Moderate ploderate .
(reduced when users increase)
DF-PNC-1 | 2 |Bit, or packet | Low (separate signal decoding) | X High @cending w}ilng}lisers increase)

A: Time Slots; B: Operation Object/Field; C: Decoding Complexity and Requirement; D: Noise Propagation;

E: Implementation Complexity; F: Coding Gain (excluding very low SNR scenarios).

1 AT F AR X 4 g A X g A E P B i, 2 = B I DNC It ot Ay 17 B, L6 75 A A ) 25 0 T 0 3t
Bk, (E 384 25 i A (2 YR T 441 10 ) BRI 8 ); B T 0 75 AR AL, ANC 2 i % 150 B0 (I 5 ) 7 08 A0 TR0 20 ) (B A7 L M 75 A
RN, B2 (2 T PO R PEA 41 DNC;DF-PNC-1 1] 3 2k 53 25 5 v, i 225K LE P IR DNC 11K,
ALy R VAR A (R S0 52 2% BT v (U % 5 4 PR A T 4 5, - Lattice 58 LDPC 55).
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DF-PNC-1 2 2 8 45 4 ih 45 A [] 37 5 R0 EC B 16 B 1 mb 4k 194 % o %) ek e 3 LA e 3 TG 1) T A S e =2 B8 ot
TEARCH T 5 2 T, A WA BE 5 A S BR FR G780k 4 THI AP 03K 2 I 5% 2 B3 11 27 12 .
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TR 2y R B 7 2 AR i) B R

1) RZEGE BT BRI REIAE 62 NG ERSE B BI5E € CSLARIN, 75 SEbr R H, BT R 5t
2 T4 29 TR LA R J 8 S0 B 260 26 5 45 ) 0, ol LA ke 7 L KT 4 3 S B T A At 1) SR i, ey R Al 5 3%
CSLAN:AZ FR S 45t CSL. 3 I 1) CSL, LA v 11 1) B U5 43 TIC 5 A2 DR 4 T g 6 TH [ 512 o 2 FH 0 200 DG 12 11 i
FBURE ), 21 T 48 7 LA 0 8 40 R R g BT, AN ME A 11 8 8 40 TS K 6 ) 38 2 4% I R 22 N U A 3 ) 2 i R
B PN 2 A AN R 28, SO R A S B, TR K b 8 g 0 T v OR fe 1 a BRL B 2 T
2% 4t B PR B ATE T 0 I 245 Rt N TR 6% 2 D £ B A/ o 4 ) 4 ) 5 U 20 T 7 48 B S i ek EL A TR s SR N 2 TR
HIX 5 TR T2 ok AR k.

2) B A 2 AR T MO A VT R 0 L 7 AN VA BT AR O PR BE AL SRR R G, BEIE
T AR D BEUR 43 TR R B 52 BT MAC 2SI i, 36 43 0 25 SRR R JZ 1K MAC B B3UR E 2 10 2 i B U A
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SRR AT AR S TR EE . MAC i vh b J2 (a4 ZE 4 ) R 1) — 00 sl 98 00, A 8% 4 18I 110 4 1L 4% 09 28%
Y i Th e (1) R 45 B E RGN T KR 5 — J5 L3R 2 B4R S W7 S8 342 0 1 B0 07 SL (L F5 :MATLAB Al
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T 2 S W A 0 B BT, BR AR AT i T Ak B i T & S Ettus Research [ USRP Al USRP2,
RICE K*:1] WARP, RUTGERS K] WINC2R, 2546 Y5 ] 1 Ay 45 gt 5ol R S5 1 ik - 4.

Table 2 Summary of selected resource allocation strategies

R 2 WEFTBUR A P $ SR B 23 T SRS B 45

A B C D E F

Multi-User OFDMA Perfect AF&DF X X 30

Multi-Hop networks Perfect DF X Routing & congestion 31

G OFDM WMN Perfect DF X Packet scheduling 32
Energy-Constraint networks Perfect No specification X Routing 33
Multi-User networks Estimated errors No specification X X 34

One-Way single relay Perfect AF&DF X MAC-PHY 35

One-Way multi-relay OFDM Perfect AF X X 36
One-Way multi-relay OFDM Perfect DF X X 37
One-Way MIMO-OFDMA Perfect AF&DF X Packet scheduling 38
One-Way single relay OFDM Limited feedback No specification X X 39

H Multi-User multi-relay cellular Uncertainty' DF X X 40
Two-Way single relay OFDM Perfect DF XOR X 41
Two-Way multi-relay OFDM Perfect DF XOR X 16
Two-Way multi-relay OFDM Perfect AF ANC X 17
Two-Way multi-relay OFDM Perfect AF ANC X 13
Wi-Fi Perfect DF XOR X 28’

A: Network Scenario; B: CSI Assumption C: Cooperative Strategy; D: Network Coding; E: Joint System-Level Consideration;
F: Reference Index; G: User Cooperation; H: Dedicated Relay Node
1: Two cases: (a) channel error of known variance, (b) bounded uncertainty region.

2: Buffering queue optimization.
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