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1
Introduction
In the RAN4#55 meeting, a set of Rel-9 dual-layer beamforming tests and setup were finally agreed [1] and added in TS36.101. In summary, these test cases are:
Single-Layer (SU-MIMO)
· Test 1.1: 10MHz QPSK 1/3, EVA5, 2x2 low, 70%
· Test 1.2: 10MHz 16QAM 1/2, EPA5, 2x2 medium, 70%

· Test 1.3: 10MHz 64QAM 3/4, EPA5, 2x2 low, 70%

Single-Layer (MU-MIMO)
· Test 2.2: 10MHz 16QAM 1/2, EPA5, 2x2 medium, 70%

· Test 2.3: 10MHz 64QAM 1/2, EPA5, 2x2 low, 70%
Dual-Layer (SU-MIMO)
· Test 3.1: 10MHz QPSK 1/3, EVA5, 2x2 low, 70%

· Test 3.2: 10MHz 16QAM 1/2, EPA5, 2x2 medium, 70%
During offline email discussion, a few potential aspects of simulation assumption that may have caused a wide spread of results were identified. And interested companies are encouraged to align their simulation setup according to the following:

1) ACK/NACK feedback mode. Realistic feedback, i.e. A/N multiplexing, should be assumed in the simulations.

2) Resource block allocation. Note 4 in R4-102319 should be:

“Note 4:      For R.31, R.32, R.33 and R.34, 50 resource blocks are allocated in sub-frames 4, 9. 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1, 6.”
3) Power allocation. The setting rho_a = rho_b = -3 dB implies that the CRS is boosted +3 dB relative to DRS and dedicated data. In other words: neither DRS nor dedicated data are boosted.

4) Power normalization for rank-1 MU. The 2x2 multiuser precoder W_MU (see e.g. R4-101496) should be multiplied by 1/2, in contrast to 1/sqrt(2). In other words the power of the interfering signal should be considered as part of the Es, similarly to what is assumed for PHICH cases. Note that this normalization would ensure a constant I_or from OFDM symbol to symbol, in line to what is required in 36.101.
However, different views are exchanged among the companies regarding point 4). And thus in this contribution, we provide alignment results for the single-layer and dual-layer SU-MIMO tests only, and no simulation results are included for the group 2 MU-MIMO tests. Note that numerical results used to generate the presented curves in this contribution are also provided in a spreadsheet format attached and all simulations are carried out according to the test setup in [1] and the above.
2 Alignment Results
Single-Layer (SU-MIMO)
· Test 1.1: 10MHz QPSK 1/3, EVA5, 2x2 low, 70%

[image: image1.emf]Single Layer SU-MIMO: QPSK 1/3, EVA5 low correlation

0.0E+00

2.0E+05

4.0E+05

6.0E+05

8.0E+05

1.0E+06

1.2E+06

1.4E+06

1.6E+06

1.8E+06

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

SNR [dB]

Throughput [bps]


· Test 1.2: 10MHz 16QAM 1/2, EPA5, 2x2 medium, 70%

[image: image2.emf]Single Layer SU-MIMO: 16QAM 1/2, EPA5 medium correlation
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· Test 1.3: 10MHz 64QAM 3/4, EPA5, 2x2 low, 70%

[image: image3.emf]Single Layer SU-MIMO: 64QAM 3/4, EPA5 low correlation
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Dual-Layer (SU-MIMO)

· Test 3.1: 10MHz QPSK 1/3, EVA5, 2x2 low, 70%

[image: image4.emf]Dual Layer SU-MIMO: QPSK 1/3, EVA5 low correlation

0.0E+00

5.0E+05

1.0E+06

1.5E+06

2.0E+06

2.5E+06

3.0E+06

3.5E+06

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

SNR [dB]

Throughput [bps]


· Test 3.2: 10MHz 16QAM 1/2, EPA5, 2x2 medium, 70%
[image: image5.emf]Dual Layer SU-MIMO: 16QAM 1/2, EPA5 medium correlation
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3
MU-MIMO precoder selection
For the selection of precoder codebook to be used in the MU-MIMO tests, it has been long discussed since the January RAN4 AH#2010-01 meeting in Sophia Antipolis and there were two viable options of way forward when performing single-layer precoding in the existence of co-scheduled (interfering) user.

Option 1: Both the target user and the co-scheduled (interfering) user signals are to be independently precoded by randomly applying any of Rank1 precoding vectors from Table 6.3.4.2.3-1 of TS36.211 (but not the same).
Option 2: Both the target user and the co-scheduled (interfering) user signals are to be jointly precoded by randomly applying any of Rank2 precoding vectors from Table 6.3.4.2.3-1 of TS36.211 (but limited to index 1 and 2).
At the end, it was tentatively agreed during offline discussions that Option 1 is to be adopted. From the recent offline email discussion, it has been pointed out that this agreement was not precisely understood by all companies due to ambiguous wording in the beamforming model description in [2] and has unfortunately led to somewhat large spread of company results. And up until this moment, there is still a split opinion of which MU precoder set should be used (Rank1 or Rank2).
In the following, we provide some analysis and discussions on the selection of precoder codebook set and provide our preference on this selection.
Firstly, to demonstrate the effect on the performance from adopting Rank1 and Rank2 precoder codebook set, submitted results in [3] and [4] both showed a performance gap of some 2dB @ 70% throughput point. If we compare their Rank2 precoder performance to 16QAM single-layer SU-MIMO result, the performance gap in this case is a minimum 11dB at the verification point, signifying that there is still exist a very considerable amount of multi-user interference even when the Rank2 precoder set is used. And thus the effect of choosing a different set of precoders in the MU tests seems to be much less of a concern.
Secondly, since it is agreed that the power between the target and the interfering user signals is to be 50/50 split, Rank2 precoder set would seem quite attractive since no additional power normalization is needed. On the other hand, if Rank1 precoder set is to be chosen, a similar processing of power normalization as in the PHICH tests would be required and hence not preferred comparing to Rank2 precoder set.
Based on the above considerations, we are of the opinion to adopt Option 2 to facilitate a less complex description of the beamforming model and hence a simpler implementation of test setup.
4
Conclusion
In this contribution, alignment results for Rel-9 dual-layer beamforming tests are presented. It is recommended to take these results into consideration when finalising their test setup. 
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