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1. Introduction

Uplink Synchronous Transmission Scheme (USTS) is an alternative technology applicable for low mobility terminals. USTS can reduce uplink intra-cell interference by means of making a cell receive orthogonalized signals from UEs. And accordingly, USTS is expected to yield better performance. This feature is intended to support uplink synchronous transmission with low overhead, good capacity characteristics, and minimal impact on hardware and software resources at the UE and in the UTRAN.

2. Simulation results

One of JTC(Joint Technical Committee) channel models, outdoor urban high-rise channel model is applied in our simulation[Joint Technical Committee (Air) Standards Contribution, JTC(air)/94.09.23-065R6].  This channel model consists of 6 paths whose relative delays are 0, 200, 800, 1200, 2300 and 3700nsec and corresponding average power of 0, -0.9, -4.9, -8.4, -7.8 and -23.9 dB, respectively.  RAKE receiver performs maximal-ratio combining and uses 3 paths within the span of the delay spread in channel model.  We set Doppler frequency at 10 Hz(about 5.6km/hour at 1.9 Ghz) to model the pedestrian environment.

  Fig. 1 shows the Signal to Interference Ratio(SIR) according to the number of users where the curves corresponds to asynchronous, synchronous and misaligned synchronous transmission.  In synchronous transmission, both the 128-ary Walsh orthogonal code which is unique to each user and the extended maximal code of length 214 are employed. In case of asynchronous transmission, extended maximal code of length 232 is employed instead of Walsh code. The curve denoted by (1/8,10) chip represents SIR when synchronization of main paths is assumed to be carried out within 1/8 of a chip duration and multipath components within 10 chips. In a multipath fading environment, synchronous transmission gives performance about 3dB better than asynchronous transmission independent of the number of users. Also, we can observe the effect of multipaths on the performance by comparing the curve denoted by (1/8, 1/8) chip with (1/8, 10)chip. The simulation result confirms the effectiveness and advantages of the proposed method in multipath environment.

  To consider the effect of time misalignment on performance in a synchronous transmission, the SIR according to fineness of synchronization is shown in Fig. 2.  In this figure time misalignment of mainpaths is assumed to be within the value of abscissa and multipaths within the range the range of 10 chips.  If it is possible to carry out reverse link synchronization within the range of 1/2 chip, the effect of orthogonality on the performance can be acheived.  As expected, however, the time misalignment larger than 1 chip duration causes severe performance degradation.  
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Fig. 1 SIR versus Number of users
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Fig. 2 SIR versus Time Misalignment

3. Field data for RTD variation (Feasibility)
The way of collecting the RTD data

· RTD data collected at urban area where commercial IS-95 service is on over cellular band (800MHz band)

· Resolution of the RTD is Tchip/4

· Mobile stations are selected randomly

· 36 calls which last more than 10 seconds are examined
Fig. 3  Distribution of RTD variation (unit = 1/4 chip, 1.2288 Mcps, measurement interval = 80 msec)
Fig. 4 Distribution of RTD variation (unit = 1/4 chip, 1.2288 Mcps, measurement interval = 2 sec)
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