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An Enhanced 4-antenna Soft Packet Combining Scheme
Wei Bai, YoungHak Kim

Samsung Electronics

1 Introduction

We propose an enhanced 4-antenna soft packet combining scheme in the OFDMA PHY. This soft packet combining

scheme improves upon the performance of the scheme specified in current standard [1]. Furthermore, Only 

2

angle rotation to the symbol is needed in implementation process of the scheme.

2 Proposed 4-antenna Soft Packet Combining Scheme

The 4-antenna soft packet combining scheme in the current standard is described as below.

Table 1 STC subpacket combining in current standard (4 Tx antennas case)

initial transmission odd retransmission even retransmission

Space time code
incremental

redundancy for
matrix A

1(0)234SSSSS 2 ()1 4 3oSSSSS 1()234eSSSSS

We propose a new soft packet combining scheme as given in Table 2.

Table 2 The proposed STC subpacket combining (4 Tx antennas case)

(
od n

)=0

transmission

(
od n

)=1

transmission

(
od n

)=2

transmission

(
od n

)=3

transmission

Space time code
incremental

redundancy for

matrix A

1(0)234SSSSS ( ) 3SSSSS 1(2)234jSjSSjSjS (3) 3jSjSSjSj

For nth (n=0,1,…) transmission, if (
mod4n

)=0, the transmission matrix will be 

(0)S

. If (
mod4n

)=1, the

transmission matrix will be 

(1)S

. If (
mod4n

)=2, the transmission matrix will be 

(2)S

. If (
mod4n

)=3, the

transmission matrix will be 

(3)S

. The MSS shall process the initial transmission, 1
st
 re-transmission and 2

nd
 re-

transmission etc in the form of space time decoding. Furthermore, the SPID in H-ARQ_Control IE need not be
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modified.

The proposed soft packet combining scheme with LZF detection improves upon the performance of the scheme
specified in current standard as shown in Figure 1.
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Figure 1 Performance comparison of 4
th

 transmission of the matrix A in current standard and the proposed scheme:

PUSC, ITU-VA, 3km/h, QPSK, Turbo code, R=0.5

3 Specific Text Changes

[Modify the following sections of 802.16e/D5a]

8.4.8.9 STC subpacket combining:

Replace the existing Table 315n with the following table:

Table 315n – STC subpacket combining (4-transmit antenna case)

(
mod4n

)=0

transmission

(
mod4n

)=1

transmission

(
mod4n

)=2

transmission

(
mod4n

)=3

transmission
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Space time code

incremental
redundancy for

matrix C

1(0)234SSSSS 2 (1)1 4 3SSSSS 1(2)234jSjSSjSjS 2 (3)1 4 3jSjSSjSj


