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Discussion

The OFDM feasibility study was agreed in principle during RAN#17 meeting. The goal of this discussion paper is to present and discuss some issues that need to be considered while defining the scope of the feasibility study.

Radio interface related Issues

Some radio interface related issues to consider in the feasibility study are summarized below:

· Symmetry (UL/DL) and Duplexing Scheme: The scope of the study should define whether the new modulation technique will be considered for both uplink and downlink or downlink only. If the new modulation also needs to be considered on the UL, then it needs to be clarified whether only FDD based approach will be evaluated or TDD based OFDM solution will also be considered in the study.

· Applicability scope: It needs to be clarified whether the performance study will primarily be focused on high-speed shared channel (HS-DSCH) or the applicability of OFDM to dedicated channels will also be considered.

· Multiple access and multiplexing scheme: Multiplexing of UEs will be considered only in the time domain or a hybrid approach with both time domain and the Orthogonal-Frequency (OF) domain multiplexing will be considered. The study should provide input on potential benefits and the complexity tradeoffs.

· Modulation and channel estimation: It should be clarified whether differential modulation/demodulation can also be considered along with coherent demodulation. In order to support coherent demodulation, some sort of pilot symbols will need to be provided on the OFDM carrier. The pilot bits can also aid in channel quality estimation for scheduling etc. If pilots are supported, it needs to be determined whether the pilot symbols are sent on some predefined subcarriers or scattered in both time and frequency domains.

· Modulation parameters: It needs to be clarified whether the study will consider multiple parameters set (i.e. symbol duration, guard interval, carriers spacing and number of carriers etc.) that can change as a function of the propagation environment or a single set of parameters will be agreed and evaluated. From a complexity point of view, it is desirable to keep the number of parameter sets to a minimum. Ideally, a single set of parameters that works reasonably well across all environments would provide the simplest solution. 

· Interaction with existing technologies: It also need to be clarified whether the scope of the feasibility study will consider the interaction of OFDM technique with already available performance enhancing techniques in rel-99/rel-4/rel-5 such as transmit diversity, AMC (adaptive modulation and coding), Hybrid ARQ and fast scheduling (multi-user diversity) etc.

· Interaction with multiple antenna techniques: The feasibility study should also consider the applicability of the multiple antenna techniques currently under investigation in RAN1 (e.g. MIMO) to OFDM.

· Deployment environment: The evaluation will mainly be focused on speeds typical of urban environments or other speeds will also be considered. Even if the study will cover the whole range of speeds (e.g. 3-200 Km/h), it needs to be determined if optimisation at lower speeds will be given priority over higher speeds. Similarly, it needs to be clarified if the evaluation will mainly be done for urban and indoor environments or other deployments will also be considered.
· Impact on existing networks: The study should consider the impact on rel-99/rel-4/rel-5 networks both from a protocol and hardware perspective. The scope of the feasibility study needs to define whether an OFDM carrier will always be associated with a WCDMA carrier or an OFDM carrier can be deployed completely independently with its own control channels etc.
· Symmetric/asymmetric spectrum allocations: The study will cover the deployment in symmetric spectrum or asymmetric deployments will also be considered.  In asymmetric deployments where both a WCDMA and OFDM carrier is present on the DL with a single WCDMA carrier on the UL, the study should evaluate the impact of total UL signaling on overall UL capacity. The study should also consider the applicability of OFDM to carrier bandwidths other than 5.0MHz (e.g. 10.0MHz and 20.0MHz).

· Inter-carrier hard handoff: The study should also cover the feasibility to support inter-carrier hard handoff from an OFDM carrier to e.g. a WCDMA carrier and vice versa. 

· Reuse factor: The evaluation should cover potentially different reuse factors for the OFDM carrier. A reuse factor of 1 will allow for a fair comparison with WCDMA spectral efficiency. 

· Modulation type: The scope of the study is restricted to only Orthogonal Frequency Division Multiplexing (OFDM) or other single carrier solutions like Frequency Domain Equalization will also be considered. Moreover, it needs to be clarified if hybrid OFDM/CDMA proposals will also be evaluated in the feasibility study.

Conclusions
We have outlined a number of issues in order to help defining the scope of the OFDM feasibility study.
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