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1
Introduction

In LTE Advanced it has been proposed to introduce OFDMA as a new multiple access scheme in addition to DFT-S-OFDMA to provide optimized support UL SU-MIMO. The agreement from the RAN WG1 meeting #55 was that further simulations should be conducted and the target is to conclude on the issue in RAN1#55bis. The conclusion as stated in the chairman’s notes of RAN1#55 is as follows:
Conclusion: 

· For case of no spatial multiplexing 

· Agree on one DFT per component carrier and one transport block per component carrier

· FFS whether to allow for non-contiguous resource block assignment within one component carrier

· Concurrent transmission of control and data of PUCCH and PUSCH FFS

Gains from non-contiguous allocation within a component carrier (consider SRS)

· Can be achieved through non-contiguous mapping within DTFS-OFDM or OFDM

· CM better for DFTS-OFDM with non-cont. alloc.

· FFS until next meeting

MIMO performance of OFDM vs DFTS-OFDM

· Depends on assumption on receiver algorithms (MMSE, (Turbo-)SIC,…)

· Compare performance, complexity & latency of SC-FDMA SIC and OFDM MLD, 4 RX antennas

· If possible agree on list of parameters (Nokia)

· If included for spatial multiplexing, OFDM should keep same design baseline as Rel8 PUCCH, RS etc.

FFS until next meeting
In this contribution we list the proposed simulation assumptions for the evaluation of UL MIMO performance of the two proposed schemes.
2
Simulation Assumptions 
The agreement in RAN1#55 was to compare the performance, complexity and latency of the two proposed UL MA schemes, namely OFDMA and SC-FDMA in the case of UL MIMO.evaluation.. The detailed link simulation parameters are listed in the Table 1. As indicated in the conclusions in the chairman’s notes of RAN1#55, in addition to the performance also the complexity and latency of the proposed multiple access schemes should be considered and an estimate provided. Thus, the comparison should be made using receivers having similar complexity. For example if QRD-ML is used with OFDMA and SIC with SC-FDMA, QRD-ML should be parameterized so that the complexity is similar as with SIC.   
Table 1. Simulation assumptions for link level simulations

	Antenna configuration
	2 TX at UE, 4 RX at eNodeB
2 TX at UE, 2 RX at eNodeB

4 TX at UE, 4 or 8 RX at eNodeB

	Channel estimation
	Realistic channel estimation and realistic noise estimation

	MCS
	QPSK: [1/3, ½, 2/3]

16-QAM [1/3, ½, 2/3]

64-QAM [1/3, ½, 3/4, 8/9]

	Channel models
	SCM-C and SCM-D, 3km/h, - UE antenna separation ½ lambda

	Hybrid ARQ operation
	Not modelled

	System Bandwidth
	10 MHz (primary), 20 MHz

	PRB Allocation
	All 50 or 100 PRBs to one user

	MIMO mode
	Full-rank open Loop spatial multiplexing without precoding, dual codeword transmission for both 2TX and 4TX cases (same codeword-to-layer mapping as DL spatial multiplexing cases)

	Receiver, OFDMA
	Practical ML receiver (e.g. QRD-ML), (MMSE and  SIC utilizing hard/soft output of turbo decoder should also be considered)

	Receiver, SC-FDMA
	Practical turbo SIC with soft output (MMSE and SIC utilizing hard output of turbo decoder should also be considered)

	Reference signal arrangement
	 LTE Rel-8 DM RS structure is the baseline. Further details TBD.


The results should be presented in the format “Throughput as a function of SNR (envelope)”. In addition to the link simulations, to get the true picture of the performance gains of each scheme system simulations may be useful. 

2
Summary 

In this contribution we have listed the proposed simulation assumption for the evaluation of the performance of OFDMA and SC-FDMA for the LTE-Advanced MIMO uplink. 
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