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I. Introduction

Beyond dispute, GSM (Global System for Mobile communications) network is the most successful
commercial cellular mobile communication system hitherto. It is reported that the number of GSM
users all over the world had reached 4 billion by 2009.[1] The increase in the number of users and
voice traffic puts a huge pressure on operators especially in populous countries. GSM launched
GPRS (General Packet Radio Service) to support high speed packet data. As a result of the
transition from voice communications to multimedia applications, EDGE (Enhanced Data for GSM
Evolution) has been involved in GSM [2]. Since 2000, 3GPP TSG (Technical Specification Group)
GSM/EDGE Radio Access Network (GERAN) had been enhanced performance toward 4G.
According to the latest standard, GERAN Evolution was introduced high order modulation order,
Turbo coding high symbol rate [3] t s%qragritnhti !Eéarst mb(ééaatgip%isymbol/s), which is 1.2 times
faster than normal symbol rate (27 1k sy . % ;ES stan%ar specifies a set of eight

bol/s
training sequences code (TSC) for channel estimation that have 26 symbols for normal burst (L-
TSC) and 31 symbols for high symbol burst (H-TSC)[3]. The 4G candidate technologies, such as
HSPA-Evolution, LTE-advance and WiMAX phase-2, etc., were commonly adapted the SM (Spatial
Multiplexing)-MIMO scheme [4]-[6]. Theoretically, SM-MIMO can increase throughput as number of
min (Tx, Rx) antennas increases. From this trend, it is not impossible to adapt SM-MIMO antennas
technique for the GERAN Evolution [7]. For 2 by 2 case, two different TSC should be sent
simultaneously from both transmitter antennas. In generally, the TSC has good auto-correlation
property but its cross-correlation properties are good only for certain combination of sequence.
Lower performance due to channel estimation error will occur if we select unsuitable TSC pairs.
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