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Introduction

At RAN#39 a Study Item on LTE-Advanced was created with 2 key objectives:

· 3GPP operator requirements for the evolution of E-UTRA

· The need to meet/exceed the IMT-Advanced capabilities from ITU-R

The requirements from ITU-R will be captured in a recommendation, currently known as IMT.TECH in its draft form [1]. At the 3GPP workshop on LTE-Advanced held in Shenzhen on 7th-8th April, a number of requirements were proposed and summarized in the output from the meeting [2].
This document provides further consideration on the requirements for LTE-Advanced and evaluation of proposed technologies.

Comments on output from Shenzhen
Overall Vodafone believes that the summary output from the Shenzhen workshop in [2] provides a good basis for the definition of the requirements/targets for LTE-Advanced. 
However the following highlights some specific points to be considered.

Peak rates
1) It would be better to consider only peak spectral efficiency rather than absolute peak data rate – as the absolute peak data rate is a function of the channel bandwidth.
2) Peak spectral efficiency and peak data rate (if defined) should assume no more than 4 (transmit/receive) antennas in Node B, and 4 Rx antennas and 2 Tx antennas in the UE. More than 4 antennas may be supported in LTE-Advanced but should not form the baseline assumption for any requirement/target.
3) The feasibility and complexity of supporting bandwidths greater than 20MHz should be studied but the requirements should not fix a high-end value at the outset. Part of the study should provide an understanding of how legacy Release 8 UEs would be served on higher (than LTE) channel bandwidths. 
Deployment scenarios
ITU-R [1,3] is currently considering 4 scenarios, which need to be taken into consideration:

· High-speed (rural)

· Base coverage urban (macro-cell) 

· Micro-cell

· Indoor

The following presents Vodafone’s initial view on these scenarios and consideration in LTE-Advanced study item:

Antenna configuration: Vodafone believes that the minimum reference antenna configuration should be 4 Tx and Rx for Node B, and 1 Tx and 2 Rx for UE for all of the following scenarios.
High speed (rural) – The only area that does not seem to be covered by [2] is for further work on the High-speed (rural) scenario. Ideally the performance of LTE-Advanced should reach the minimum requirements set by ITU-R. 
Base-urban (macro cell) - It is very important for Vodafone that as part of this study that a good understanding is provided of what is needed to further improve spectrum efficiency  (aggregate sector and cell edge) performance beyond that of Release 8 LTE in macro cell scenarios. The 3GPP baseline for average and cell edge spectrum efficiency for macro-cell case was defined in [2] together with tentative target requirements considering case 1 system scenario from TS25.814. Vodafone endorses those targets as well as the evaluation of this deployment scenario.
Micro-cell – an agreed deployment scenario for micro cells is yet to be agreed as part of the LTE advanced study item, and Vodafone believes that the agreed scenarios should be interference-limited.  The requirements/targets for this case should be no worse than those for the macro cell.
Indoor cell – Studies for indoor scenarios should include interference from other cells; either from outdoor macro-cells on same frequency, and/or multiple indoor-cells in close proximity. The system scenario and analysis should consider both coordinated (operator-deployed Node B) and uncoordinated (e.g. customer-deployed Node Bs) cell performance improvements. 
Additional simulation parameters and methodology
For LTE-advanced some additional deployment scenarios need to be considered beyond that of the traditional macro cell. 
· The creation of scenarios for micro cellular and indoor cell environments is needed.

· Determine how to incorporate relaying into all of the above scenarios in order gain an understanding of the level of improvement in system performance that this feature provides.
Conclusion

This document has provided further considerations on the requirements and evaluation of LTE-Advanced, specifically:
· Proposals regarding peak data rate and bandwidths

· Addition of  potential scenarios

· Key points for a review of the evaluation methodology
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