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1. Introduction

The study item “Analysis of OFDM in UTRAN evolution” was approved during the last RAN plenary. In this paper we present our view on the objectives of the study item and the assumptions it should rely on. The purpose is to share this view with RAN WG1 before the technical work actually starts within the group. It should trigger some discussion and allow the group to come to a common understanding on how the work should progress. This paper also provides to answer/comments to [3][4] and  [5].

2. Objectives

1) The main objectives of the study item as approved by RAN plenary is to consider the introduction of OFDM within UTRAN, to estimate the gains and potential benefits and to recommend to RAN plenary whether further standardisation of OFDM within 3GPP should be considered. It should be noted that OFDM as a modulation technique is considered here. The target is to achieve bit rates in the order to 10 Mbit/s and  above 10Mbit/s.

2) The objective is not to compete with WLAN systems, neither to integrate the physical layer part of this system (any system such as 802.11 or HiPERLAN) into UTRAN.. The integration of the lower layers of WLAN systems are understood to be part of an separate WI, under SA1 responsibility.

3) The main objective is to provide a fair comparison between the existing UTRAN (FDD mode as consider existing or possibly future paired spectrum) and an OFDM based physical layer design. When making such comparison, Rel-5 should be the starting point, meaning that Rel-5 enhancements such as HSDPA are assumed for FDD. As the comparison is done within the Rel-6 framework, new features studied for release 6 (such as e.g. MIMO) should also be considered. The same Rel-5 or Rel-6 enhancements may also be applied on OFDM.This means that release 5 architecture can be taken as a basis i.e. OFDM in UTRAN will benefit from the architecture changes approved in release 5 i.e. the MAC-hs. 

4) The study item targets physical layer changes i.e. it should not consider changes in the architecture and signalling others than those needed to introduce the signalling necessary to support a new modulation in UTRAN. Still the basic physical layer concepts which exist in UTRAN should be kept as much as possible. The purpose is not to re-design an entire physical layer with new channel coding schemes, new interleavers...

5) The evaluation of OFDM should consider multiple environments such as urban and indoor, with possibly priority for urban environments. 

6) The SI should address in priority the applicability of OFDM on the downlink only, meaning that an FDD based approach would be considered and the OFDM downlink would be paired with a WCDMA uplink. Applicability of OFDM on the uplink may be investigated in a second step if the first step is concluded positively and if it appears that UL traffic requires higher data rates than the existing UTRAN currently permits.

7) The SI should identify suitable frequency channel arrangements allowing RF co-existence between OFDM and existing UTRAN modes (FDD and TDD). Whereas the new spectrum at 2.5 GHz may be considered primarily, existing spectrum can also be considered. 

8) The OFDM based UTRAN dl should be possible to operate in a 5Mhz spectrum allocation as was initially requested from UMTS. The corresponding uplink would also be using a 5Mhz allocation as based on current WCDMA. This is necessary as the minimum spectrum allocation in some countries will be limited to 2*5Mhz. Still the study is not only limited to those cases to encompass other spectrum allocations.

9) In order to perform such a comparison, a representative OFDM concept suitable to draw conclusion for the feasibility phase should be identified.
a)  Such representative concept will not set any restriction in the specification phase if the feasibility was to be concluded positively.  
b) As part of the identification of a representative OFDM concept, multiple sets of parameters (e.g. symbol duration, guard intervals...) could be considered for different environments however for complexity reasons a single set is preferable, provided it works reasonably well in all targeted environments. 

c) The representative OFDM concept should provide a solution for user multiplexing. Such multiple access scheme may rely on Time division multiple access, possibly combined with Frequency division multiple access . This would hence correspond to “textbook” OFDM. More complex schemes than the “textbook” OFDM may be considered if the latter does not exhibit sufficient performance advantage.

d) Whereas frequency reuse 1 may be the starting point for the comparison with WCDMA, the SI should consider Frequency reuse factors compatible with the considered multiple access scheme and deployment in 5MHz spectrum 

10) The SI should identify solutions providing mobility between OFDM based carriers and between an OFDM carrier and a WCDMA carrier. 

11) The study should consider a wide range of operational deployments scenarios to assess in which cases OFDM may bring a significant gain. It should in particular be evaluated whether co-location of WCDMA dl carriers and OFDM based carriers is mandatory or whether there is some level of independence between WCDMA dl and OFDM carriers. This may depend on the set of channels supported on the OFDM carriers. 

12) Equipments complexity and in particular UE complexity should be carefully studied i.e. the conclusions of the feasibility of OFDM within UTRAN should not only be based on performance results but also take into account terminal complexity issues. In this regard several types of terminals should be considered : single receiver UEs supporting OFDM in the downlink and possibly WCDMA FDD but no simultaneous reception and dual receiver terminals supporting simultaneous reception of OFDM and CDMA in the downlink.

13) The SI should address Node B impact

3. Conclusion 

In this paper objectives of the OFDM study item are listed. The proposed draft TR outline proposed in [2] contains place holders for these different points. However conclusions of RAN1 on the detailed objectives as discussed above may be captured in either the TR scope or a new section.
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