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1. Introduction
This document is a summary of the E-UTRA downlink performance evaluation, treated on the RAN1 telephone conference on the 23rd and 24th of April. Performance was evaluated in terms of peak data rates, user throughput, and spectrum efficiency. Individual input papers ‎[1]-‎[13] are available on the 3GPP server.

2. Downlink Peak Data Rates
The peak data rates are calculated for a system with 1200 subcarriers, assuming a system bandwidth of 20MHz. A code rate of 1.0 and 64QAM modulation is used. Overhead for reference signals according to 36.211 and the downlink L1/L2 control channel occupying one OFDM symbol is deducted. Overhead for CRC, BCH, and SCH, together less than 1%, is not deducted. 

With 2 layer transmission this results in a peak data rate of 172.8Mbps. 

With 4 layer transmission the peak data rate is 326.4Mbps. 
These both exceed the target value of 100Mbps in ‎[14].

3. Downlink Throughput and Spectrum Efficiency

Summaries of the results for simulation cases 1 and 3 are presented in Table 1 and Table 2 respectively. For E-UTRA, results are presented both for the 2x2 (Ntx x Nrx antennas) reference configuration, as well as for the enhanced 4x2 and 4x4 configurations. The figures for each system concept and metric have been obtained by averaging the results presented in the individual input papers, in turn based on the agreed models and assumptions in ‎[15] and ‎[16]. For E-UTRA, most results were within a relatively narrow range. For the UTRA baseline, initial results spanned a wider range. An analysis of the reasons revealed that some results were obtained with optimistic assumptions and some with pessimistic assumptions. Re-simulations were also carried out. Together these indicated that an average of the initial results still provided an accurate measure.
The E-UTRA targets are spectrum efficiency and mean user throughput gains of factors 3-4, and cell-edge user throughput gains of a factor 2-3 [14]. It is seen that the E-UTRA 2x2 reference configuration reaches the target range in both case 1 and case 3. In case 1, the low end targets are exceeded with some margin. The cell-edge performance approaches the high-end target. In the more coverage limited case 3, the margins are smaller. The E-UTRA 4x2 and 4x4 configurations yield further performance improvements. The 4x4 configuration exceeds the high-end targets.
Evaluations of additional techniques, e.g. multi-user MIMO and intercell interference coordination ICIC (in the studied scenarios these did not provide significant gains), as well as results for simulation cases 2 and 4 may be found in the individual input papers. Evaluations of frame structure 2 further indicated performance of the same order as for frame structure 1.
4. Summary

E-UTRA reaches the downlink peak data rate, user throughput, and spectrum efficiency targets of [14].
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Table 1. Summary of results for Case 1 (500m ISD).

	Case 1
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz]
	x UTRA 
	[bps/Hz]
	x UTRA 

	UTRA baseline 1x2
	0,53
	x1,0
	0,05
	x1,0
	0,02
	x1,0

	E-UTRA 2x2 SU-MIMO
	1,69
	x3,2
	0,17
	x3,2
	0,05
	x2,7

	E-UTRA 4x2 SU-MIMO 
	1,87
	x3,5
	0,19
	x3,5
	0,06
	x3,0

	E-UTRA 4x4 SU-MIMO
	2,67
	x5,0
	0,27
	x5,0
	0,08
	x4,4


Table 2. Summary of results for Case 3 (1732m ISD).

	Case 3
	Spectrum Efficiency 
	Mean User Throughput
	Cell-Edge User Throughput

	
	[bps/Hz/cell]
	x UTRA 
	[bps/Hz]
	x UTRA 
	[bps/Hz]
	x UTRA 

	UTRA baseline 1x2
	0,52
	x1,0
	0,05
	x1,0
	0,02
	x1,0

	E-UTRA 2x2 SU-MIMO
	1,56
	x3,0
	0,16
	x3,0
	0,04
	x2,3

	E-UTRA 4x2 SU-MIMO 
	1,85
	x3,6
	0,19
	x3,6
	0,05
	x2,8

	E-UTRA 4x4 SU-MIMO
	2,41
	x4,6
	0,24
	x4,6
	0,08
	x4,8



