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Discussion

Introduction

In [1], we summarized some radio interface related issues in the OFDM study item. In this paper, we further suggest the following issues be considered in the scope of the SI. 

Comments on the Scope of the study item

1. Spectrum and bandwidth: We suggest that a stand alone downlink OFDM carrier be studied first, with bandwidths of 10MHz or larger.  The spectrum should not be restricted to a particular band (i.e.  IMT2000 spectrum, ISM band at 2.4 and 5GHz and other future spectrum should all possible)..

2. Target services: We feel that by clearly stating the reasons for introducing OFDM into UTRA, we can avoid confusion both for the operators and for the study item itself.  It would be helpful if the study item can spell out the target services OFDM will support.  The study item should define whether the goal of introducing OFDM is to provide capabilities for new services (e.g. take advantage of OFDM’s suitability for broadcasting services such as multicast and simulcast by targeting new services such as MBMS and/or some new streaming services) or to provide similar services as targeted for UMTS through Rel-6 (i.e. HSDPA and it’s evolution) with less complexity and/or higher efficiency.  

3. Performance comparison: We recommend that interactive and background services be assumed for the first phase of the study.  In this case, OFDM should be compared to the most recent HSDPA improvements (currently Rel-5). This includes the comparison between OFDM and HSDPA with agreed upon advance receivers. OFDM performance should be compared to the performance of multiple HSDPA carriers that can be deployed the same bandwidth for fairness. Comparison between OFDM and HSDPA should be done based on the per packet call throughput with similar complexity under different Doppler and various multipath channel conditions. However, it should be noted that for streaming services, guaranteed user bit rate maybe a better metric than per packet call throughput.

4. Dual mode reception: If OFDM is only going to support part of the 99/rel-4/rel-5 services, e.g. packet data services, UE needs to be able to  support dual mode (both OFDM and WCDMA) receptions. Moreover, from the network resource management’s point of view, simultaneous reception of the OFDM and WCDMA is important even if OFDM can support  all the rel-99/rel-4/rel-5 services. We suggest that dual receiving of both OFDM and WCDMA be included as part of the study item and be required for all the UE requesting services from OFDM bearers.

5. Dual band/frequency reception: If OFDM can support all rel-00/rel-4/rel-5 services, dual band/frequency reception can be avoided. Otherwise, the RF feasibility study on dual band/frequency reception should be included in the study item.

6. Modulations: Both QPSK and 16QAM should be used for OFDM. The possibility of having higher order modulations, such as 64QAM should be carefully evaluated in terms of complexity, performance, and RF feasibility (peak-to-average ratio, etc). Pilots are needed to support coherent demodulation, however, differential modulation/demodulation should also be studied for potential performance improvements.

7. Multiplexing: The benefit of scheduling multiple users within one OFDM symbol, i.e., sub-carrier multiplexing,  should be studied. The possible advantage of having variable TTI instead should also be considered and compare to the sub-carrier multiplexing.

8. Reference system: it is important to agree upon a single set of parameters that are designed to accommodate different multipath channel conditions and Doppler. The reference system should be able to endure a mobility up to at least 120km/hr (higher Doppler may be considered as defined in the standard) and a maximum channel time dispersion of 10 usec. Note that the 10 usec delay spread is a compromise between the maximum delay spread of 3.7usec defined for Pedestrian B model and the possible scenario for simulcasting where the delay is usually 5 to 10 time higher than the dispersion due to single transmitter. We suggest that 10usec be extended to 15usec if streaming services such as multicasting and simulcasting are determined to be the important applications for OFDM.  

Conclusion

We think the aforementioned suggestions are important and should be clearly stated in the scope of the OFDM study item to avoid confusion.
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