3GPP TSG-RAN WG4 #55
R4-102004
May 10 th –  14th  2010

Montreal, Canada
Agenda item:
7.1.2
Source: 
Qualcomm Incorporated
Title: 
10 MHz UE Demodulation

Document for:
Discussion

1. Introduction 

New LTE UE demodulation requirements for 10 MHz operation in Release 9 have been proposed.  In the RAN4 AH #10_02 meeting [1], in recognition of the challenges associated with high SNR requirements for the 4x2 and 2x2 PDSCH dual layer spatial multiplexing test cases, the agreed way forward for these cases was
1. 2 TX 64QAM dual-layer: reduce code rate to 1/2.

2. 4 TX 64QAM dual-layer: keep rate 3/4 but use low correlation instead medium. If this is not sufficient: reduce the code rate to 1/2 in addition. Simulation results to be provided for both of these options.

Furthermore, it was agreed that the Tx EVM should be modeled at 6%.  In this contribution, we provide simulation results in accordance with this way forward.

2. Simulation Curves
Simulation results are shown below.  Tabulated data for alignment is provided in an accompanying spreadsheet.
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Figure 1.  PDSCH 2x2 CLSM, 64QAM ½, 2x2 low
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Figure 2.  PDSCH 4x2 CLSM, 64QAM, 4x2 low, ETU70
Summary of Results

For these simulations, the transmitter impairments have been modeled with 6% Tx EVM.  Some, but not all, of the receiver impairments have been included in the simulations.  The SNR values required to achieve required performance with and without implementation margin, including results from those test case previously reported in [2], are tabulated below

	Test Description
	Performance Criterion
	SNR (dB) without margin
	SNR (dB) including margin

	PDSCH CLSM, 10 MHz, 64QAM ¾, 4x2 low, EPA5
	70% throughput
	22.6
	TBD

	PDSCH CLSM, 10 MHz, 64QAM ½, 4x2 low, EPA5
	70% throughput
	14.2
	15.7

	PDSCH TxD, 10 MHz, QPSK 1/3, 4x2 low, ETU70, R.13 FDD
	70% throughput
	1.5
	3.0

	PDSCH CLSM, 10 MHz, 64QAM ½, 2x2 low, EPA5, R.31 FDD
	70% throughput
	18.1
	19.6

	PDCCH/PCFICH Tx diversity, 10 MHz, 4CCE, 2x2 low, EVA70, R.33 FDD
	1% miss
	-3.1
	-1.6

	PHICH Tx diversity, 10 MHz, 2x2 low, EVA70, R.34.
	0.1% miss
	2.2
	3.7


3. Conclusion

In this contribution, updated simulation results have been provided.  To establish the SNR requirement, margin is applied to the simulation results to account for imperfect modeling of actual performance.  The 64QAM dual-layer MIMO test cases have been found to be problematic in test feasiblility due to the high SNR requirement.  In this contribution, we have considered lowering the required SNR according to the agreement in the previous RAN4 meeting by reducing the code rate and antenna correlation.  In spite of the low correlation, we have found that the 4x2 MIMO case still requires a very large SNR in excess of 20dB before margin is applied.  Thus, we recommend further reducing the code rate to ½ in addition to low antenna correlation for this test case.  For the 2x2 MIMO test case, the proposal of low correlation and code rate ½ for the 2x2 case yields an SNR requirement slightly below 20dB, which we feel can lead to a testable requirement.
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