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1
Introduction
In the RAN4 AH#2010-02 meeting, Rel-9 high throughput demodulation tests were discussed and modified test configurations were tentatively agreed and captured in [1]. In summary, the agreement is to provide simulation results for the following tests:
Transmit diversity (4Tx – 10MHz)
· 10MHz QPSK 1/3, ETU70, 4x2 low, 70%
Dual-layer closed-loop SM (2Tx – 10MHz)
· 10MHz 64QAM ½, EPA5, 2x2 low, 70%
Dual-layer closed-loop SM (4Tx – 10MHz)
· 10MHz 64QAM ¾, EPA5, 4x2 low, 70%
· 10MHz 64QAM ½, EPA5, 4x2 low, 70%
PDCCH/PCFICH (2Tx – 10MHz)

· 10MHz, 4CCE, EVA70, 2x2 low, 1% error rate
PHICH (2Tx – 10MHz)

· 10MHz, EVA70, 2x2 low, 0.1% error rate
In this contribution, we provide both alignment and impairment results for the above cases. Note that numerical results used to generate the presented curves in this contribution are also provided in a spreadsheet format attached.

2
Alignment Results
Transmit diversity (4Tx – 10MHz)
[image: image1.emf]Transmit Diversity: 4x2 PDSCH 10MHz, QPSK 1/3, ETU70 low

0.0E+00

5.0E+05

1.0E+06

1.5E+06

2.0E+06

2.5E+06

3.0E+06

3.5E+06

4.0E+06

4.5E+06

-10 -8 -6 -4 -2 0 2

SNR [dB]

Throughput [bps]

NEC


Figure 1: Transmit diversity test case with 4Tx, QPSK 1/3, ETU70 low
For the above Tx diversity result, fixed reference channel R.13 FDD in Table A.3.3.2.2-1 of TS 36.101 was used to simulate the performance.
Dual-layer closed-loop SM (2Tx – 10MHz)
[image: image2.emf]2-Layer SM (closed-loop): 2x2 PDSCH 10MHz, 64QAM 1/2, EPA5 low
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Figure 2: Two layer closed-loop spatial multiplexing test case with 2Tx antennas
For the above two layer SM test case with 2 Tx antennas result, fixed reference channel R.31 FDD in [2] was used to simulate the performance.
Dual-layer closed-loop SM (4Tx – 10MHz)
[image: image3.emf]2-Layer SM (closed-loop): 4x2 PDSCH 10MHz, 64QAM, EPA5 low
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Figure 3: Two layer closed-loop spatial multiplexing test case with 4Tx antennas
For the above two layer SM test case with 4 Tx antennas results, fixed reference channels R.32 FDD and R.32-2 FDD in [2] were used to simulate 64QAM ¾ and 64QAM ½, respectively. In order to provide a fair selection of which of the two coding rates ought to be used for this new test case, other companies’ results should also be considered. 
PDCCH/PCFICH (2Tx – 10MHz)
[image: image4.emf]PDCCH/PCFICH 4CCE EVA70 2x2 low
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PHICH (2Tx – 10MHz)
[image: image5.emf]PHICH 10MHz EVA70 2x2 low
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3
Impairment Results
Performance results with receiver impairments are summarised in the table below.
Table 1: Summary of results with receiver impairments

	Test Scenarios
	Verification Point
	Required SNR

	PDSCH Tx Diversity, "10MHz QPSK 1/3, ETU70, 4x2 low"
	70%
	-1.1 dB

	PDSCH 2Tx CL SM, "10MHz 64QAM ½, EPA5, 2x2 low"
	70%
	17.7 dB

	PDSCH 4Tx CL SM, "10MHz 64QAM ¾, EPA5, 4x2 low"
	70%
	19.9 dB

	PDSCH 4Tx CL SM, "10MHz 64QAM ½, EPA5, 4x2 low"
	70%
	15 dB

	PDCCH/PCFICH, "10MHz, 4CCE, EVA70, 2x2 low"
	1% Error
	-0.8 dB

	PHICH, "10MHz, EVA70, 2x2 low"
	0.1% Error
	4.5 dB


4
Conclusion
In this contribution, alignment and impairment results for new Rel-9 PDSCH and control channel tests are presented. It is recommended to take these results into consideration when deriving their minimum performance requirements. 

From PDSCH test coverage standpoint after adding the new tests, we recommend removing some overlapping tests in TS36.101 Rel-9. Tests to be removed are:
· Test 1 in multi-layer spatial multiplexing with 2 Tx antenna port (Table 8.2.2.4.2-2 of TS36.101 Rel-9)
· Test 1 in multi-layer spatial multiplexing with 4 Tx antenna port (Table 8.2.2.4.3-2 of TS36.101 Rel-9) - as agreed in [3]
Furthermore, we also recommend not including the new control channel tests for Rel-9 as they do not provide significant improvement in test coverage and feature testing.
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