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Abstract

This paper presents a Dijkstra’s-search-based sphere decoding (SD) algorithm with limited complexity for the symbol
detection in MIMO communication systems. The Dijkstra search-based SD is efficient to achieve a near-optimal error rate
in the MIMO symbol detection, but has a critical problem in that its complexity is variable and can correspond to that of
the exhaustive search in the worst case. The proposed algorithm limits the computations while achieving a near-optimal
error rate. Simulation results show that the error rate is near optimal even with the limited complexity.
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1 searchSpace < {the path having only the

root}

2 Dcur A 0
3 earlyStopPath < the path having only the

root

4 L < lowest layer of the symbols composing

earlyStopPath

5 If (Dwax = Dewr) (L - 1) > 0 then

/*stopping criterion is not met*/

6 candidatePath < pick the shortest path

from searchSpace

7 Dcur A Dcur+ 1
8 If candidatePath is full-length then
9 algorithm ends with the symbol vector

corresponding to candidatePath

10 Else
11 childrenPaths < expand

candidatePath into the lower layer
/*incurring tree—visiting*/

12 searchSpace < searchSpace U

childrenPaths

13 If the layer of the end node of

candidatePath < L + 1

14 earlyStopPath < the shortest path

among childrenPaths

15 End
16 While |searchSpacel > s do
17 evict the longest path from

searchspace

18 End
19 go to line 3
20 End
21 Else /*stopping criterion is met#/

22 While earlyStopPath is not full-length
23 earlyStopPath < expand earlyStopPath

into the lower layer, and pick the
shortest path among new expanded
paths /*equivalent to SIC, incurring
tree-vising*/

24 End
25 algorithm ends with the symbol vector

corresponding to earlyStopPath

26 End
E 1. MstE dMFS ZE= Dikstra-SD ¢z (A

MEF MSH=D L, B S2He| 37| =5)

Table1.  Proposed Dijkstra-SD algorithm with complexity
constraint (complexity constraint = D, Size of the
search space =s)
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Fig. 2. An example of the symbol detection by the
proposed algorithm for 6 x 6 QPSK MIMO system
(the size of the search space, denoted by s, is

constrained to 4).
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