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1. Introduction

In the TSG RAN#16, the study item on analysis of OFDM for UTRAN enhancement was approved and the feasibility study is available in TR 25.892 [1]. The use of OFDM in WCDMA-based systems was discussed in [2]-[6], the overview and general properties of OFDM have been observed. The compatibility is one of the most significant issues in joint operations of OFDM and WCDMA, where the same design parameters are assumed to be used. At the same time, the performance of combined systems (OFDM-based) using HSDPA technologies needs to be considered for feasible application of OFDM in UTRAN enhancement, while WCDMA-based HSDPA schemes have been proposed by various companies. One of the advantages using OFDM is its capability to offer simultaneous multimedia services to UEs. HSDPA technologies such as H-ARQ, AMC, and MIMO are designed to boost up the data rate and spectral efficiency [7]. Thus, the study on OFDM with HSDPA features needs to be observed.

2. OFDM with HSDPA concepts

OFDM is well-known to be used for high data rate and high spectral efficiency. The OFDM-based HSDPA core technologies (e.g., AMC, MIMO, etc.) need to be observed for a fair comparison with WCDMA-HSDPA systems. Even in the scenario of dual mode (OFDM/WCDMA), the performance of OFDM-HSDPA should be considered for use in parallel. 

2.1 OFDM with AMC

The occurrence of bit errors is normally concentrated in a set of severely faded subcarriers, while in the rest of the OFDM spectrum no bit errors are observed. If the subcarriers that will exhibit high bit error probabilities in the OFDM symbol to be transmitted can be identified and excluded from data transmission, the overall error rate can be improved in exchange for a slight loss of system throughput. The potential loss of throughput due to the exclusion of faded subcarriers can be mitigated by employing higher order modulation modes on the subcarriers showing good channel conditions. Given data rate and error rate, the number of subcarriers and bits/power can be assigned to different UEs corresponding to the required QoSs for each user. By doing so, multi-traffic services are offered to all UEs with highly efficient resource allocations. For reference, single carrier modulation and OFDM without adaptation exhibits the same complexity. 

2.2 OFDM with MIMO

When OFDM is combined with MIMO, the system capacity increases. Multi-antenna systems show the spatial and temporal diversity gains, while OFDM utilizes frequency diversity, especially using frequency hopping technique. Based on the use of space-time coding, full diversity effects through time/space/frequency can be achieved to get the maximal performance gain. One of the important issues in OFDM is the peak-to-average power ratio (PAPR), which requires linearity of the transmission. Thus, the highly linear power amplifiers are needed to handle the large PAPR at the cost of power efficiency. Using some coordinated signaling schemes in MIMO environment, the PAPR can be reduced with small additional computational complexity [8], [9]. Channel estimation is another critical issue in MIMO-OFDM, which can be considered in the next phase. However, depending on varying MIMO schemes the performance gain might differ in terms of capacity and/or error rate. For the in-depth comparison of OFDM/WCDMA, the joint operations with different MIMO schemes need to be investigated for feasibility study.

3. Conclusions
In this contribution, we propose to observe the performance of OFDM in cooperation with HSDPA core technologies such as AMC and MIMO. Because HSDPA-based WCDMA is designed for high rate data services, so proposed observation needs to be done in advance for fair comparison purposes, while OFDM is also well-suited for high data rate as well as high spectral efficiency. Further technical contributions will be available for the discussion of the feasibility study of OFDM.

4. References

[1] R1-02-0931, Outline proposal for “Analysis of OFDM for UTRAN evolution TR”, Nortel Networks 
[2] R1-02-0930, Revised Study Item description : “Analysis of OFDM for UTRAN evolution”, Nortel Networks, Wavecom
[3] R1-02-0894, OFDM study item requirements, Nokia
[4] R1-02-0911, Scope of OFDM feasibility study, Lucent
[5] R1-02-0940, OFDM for UTRAN evolution, Motorola
[6] R1-02-1047, Comments on the Scope of the Study Item on OFDM for UTRAN enhancement, Siemens
[7] 3GPP TR 25.848, "Physical Layer Aspects of UTRA HSDPA", March 2002
[8] Y. G. Li and N. R. Sollenberger, “Clustered OFDM with channel estimation for high rate wireless data,” IEEE Trans. Commun., vol. 49, no. 12, pp. 2071-2076, Dec. 2001
[9] J. Li, H. Kim, and Y. Lee, “The cross-partitioning scheme for an OFDM signal in multiple transmit antenna systems,” submitted to ICC 2003






