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1
Introduction
In the RAN4#53 meeting, proposals of Rel-9 demodulation test cases removal and modification of the new 10MHz test cases were considered in [1] and [2]. The subsequent meeting discussion outcomes are captured in [3]. In summary, agreements reached during the discussion are:
Transmit diversity (4Tx – 10MHz)
· test case is changed to “10MHz QPSK 1/3, ETU70, 4x2 low, 70%”
· no existing transmit diversity test case will be removed

Dual-layer closed-loop SM (2Tx – 10MHz)
· “10MHz 64QAM ¾, EPA5, 2x2 low, 70%” is still FFS
Dual-layer closed-loop SM (4Tx – 10MHz)
· test case is changed to “10MHz 64QAM ¾, EPA5, 4x2 medium, 70%”

· the existing spatial multiplexing test case 5.3 will be removed

PDCCH/PCFICH (2Tx – 10MHz)
· “10MHz, 4CCE, EVA70, 2x2 low, 1% error rate” is still FFS
PHICH (2Tx – 10MHz)
· “10MHz, EVA70, 2x2 low, 0.1% error rate” is still FFS
In this contribution, we provide further alignment results for the above three PDSCH test cases and discussion on some identified issues observed. Note that numerical results used to generate the presented curves in this contribution are also provided in a spreadsheet format attached.

2
Simulation Results and Discussions
Transmit diversity (4Tx – 10MHz)
[image: image1.emf]Transmit Diversity: 4x2 PDSCH 10MHz, QPSK 1/3, ETU70 low
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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. Observing Figure 1, 70% throughput occurs at around SNR = -2.5dB, with which we don’t expect any issue in deriving its test tolerance in a later stage. As already agreed in the last meeting, we also think this test is feasible to be included.
Dual-layer closed-loop SM (2Tx – 10MHz)
[image: image2.emf]2-Layer SM (closed-loop): 2x2 PDSCH 10MHz, 64QAM 3/4, EPA5 low
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Figure 2: Two layer closed-loop spatial multiplexing test case with 2Tx antennas
The outcome of last meeting’s discussion for the 2Tx spatial multiplexing was to further study the feasibility of this test. After some cross checking of the proposal 2a) and 2b) in the meeting minutes [3], in our view they are essentially the same, which is to allow this new test case and remove test 1 in Table 8.2.1.4.2-2 of TS 36.101. Therefore, in this contribution we present our revised result for this test in Figure 2.
Regarding the concern of testability of this scenario due to potential severe impact of AWGN and signal flatness on 64QAM modulated signal with minimum requirement at a SNR level higher than 20dB, we propose following two different options of way forward:

· minimum requirement is set at 30% of the maximum throughput
· lower the data coding rate to a level where minimum requirement of 70% of the maximum throughput is less than 20dB

Dual-layer closed-loop SM (4Tx – 10MHz)
[image: image3.emf]2-Layer SM (closed-loop): 4x2 PDSCH 10MHz, 64QAM 3/4, EPA5 medium
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Figure 3: Two layer closed-loop spatial multiplexing test case with 4Tx antennas
For the two layer SM test case, we provide new simulation result in Figure 3 with medium correlated channel. Observing the graph, there is a significant shift of performance curve between low and medium correlation. Operating region of SNR for 70% throughput is well above 20dB, for which now the concern of testability due to signal flatness will also have to be considered for this test. Similar to the previous 2 layer SM test case, three options of way forward are envisioned.

· minimum requirement is set at 30% of the maximum throughput

· lower the data coding rate to a level where minimum requirement of 70% of the maximum throughput is less than 20dB

· use low antenna correlation (original test setting)
3
Conclusion
In this contribution, alignment results for the newly agreed and modified Rel-9 PDSCH demodulation tests are presented. To overcome the concern of testability of 64QAM at high SNR region (above 20dB), a few different way forward options are provided. In summary, we propose the following:
Dual-layer closed-loop SM (2Tx – 10MHz)

· minimum requirement is set at 30% of the maximum throughput

· lower the data coding rate to a level where minimum requirement of 70% of the maximum throughput is less than 20dB

Dual-layer closed-loop SM (4Tx – 10MHz)
· minimum requirement is set at 30% of the maximum throughput

· lower the data coding rate to a level where minimum requirement of 70% of the maximum throughput is less than 20dB

· use low antenna correlation (original test setting)
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