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1 Introduction

In RAN4#71 meeting the following agreements have been made for the demodulation tests in [1]. However, there is another way forward from [2] not approved with the intention to clarify the test of 8.3.1.2 FDD TM9 [3] with 2 options for this test where 1st option is to use single cell scenario while the 2nd option is to have a second cell with colliding CRS and all blank on other channels..
· RAN4 consider to take both R-ML and CWIC receiver as the candidate receiver for SU-MIMO.

· RAN4 consider to define demodulation test of SU-MIMO based on the minimum performance of the above candidate receivers.

· For each demodulation test there will be a single requirement which is based on R-ML receiver.

· If the performance of CWIC is found to be worse than R-ML, then requirement will be based on CWIC receiver for the agreed test cases.

· Companies are encouraged to provide alignment results for R-ML, CWIC and MMSE receivers according to the following table.

· Interested company can investigate different antenna configurations and fading channels.

	Test setup reference in 36.101
	Duplex mode
	TM
	Antenna configuration
	Fading channel
	Mod

	8.2.1.3.1
	FDD
	TM3
	[2x2 Medium]
	[EVA 70]
	16QAM

	8.2.1.4.2
	FDD
	TM4
	[2x2 Medium]
	[ETU 70]
	16QAM

	8.3.1.2
	FDD
	TM9
	[2x2 Medium]
	[ETU 5]
	16QAM

	8.2.2.3.1
	TDD
	TM3
	[2x2 Medium]
	[EVA 70]
	16QAM

	8.2.2.4.2
	TDD
	TM4
	[2x2 Medium]
	[ETU 70]
	16QAM

	8.3.2.2
	TDD
	TM8
	[2x2 Medium]
	[EPA 5]
	16QAM


· 6% EVM will be used in simulation alignment

In this contribution we further analysize the need of the test configuration with simulation results provided for both original Rel-10 single cell scenario and Rel-11 multi-cell scenario with colliding CRS and all other channels muted.
2 Discussion
The test 8.3.1.2 FDD TM9 defined in [3] is a single cell scenario under EPA5 in Rel-10 and then the test is extended with a second interfering cell with colliding CRS and all the other channels muted in Rel-11. The intention of the Rel-11 is to verifying the interference estimation, for demodulation purpose, in order to make sure DMRS is used instead of CRS.
For SU-MIMO work item it was agreed to reuse the same test configuration on 8.3.1.2 TM9 for FDD and 8.3.2.2 TM8 for TDD with medium correlation on the antenna configuration to check the gain of SU-MIMO receiver over MMSE receiver. Still it is to be decided which release to be used for such DMRS-based tests for the 2 options. We have further simulated a 3rd option with EPA5 for the multi-cell scenario and 4th option with ETU for single cell scenario as comparison.
The 4 options are highlighted as below.

1. Option 1: Single cell with EPA5 medium

2. Option 2: Multi-cell with a second interfering cell with colliding CRS and blank on all the other channels with ETU5 medium

3. Option 3: Multi-cell with a second interfering cell with colliding CRS and blank on all the other channels with EPA5 medium
4. Option 4: Single cell with ETU medium
The following results are run with the interference estimation based on either CRS or DMRS for each option listed above for a better view in comparison. 

Figure 1~4 show the TP results for FDD TM9 tests with Option 1, 4, 2, 3 respectively. Figure 5~8 show the TP results for TDD TM8 tests with Option 1, 4, 2, 3 respectively.
It can be seen for the single cell scenario with EPA5, Figure 1 and 5 for FDD and TDD respectively, there is no obvious difference observed between CRS and DMRS based interference estimation. This is due to the flat channel of EPA5. On the other hand when the channel is ETU5, Figure 2 and 6 for FDD and TDD respectively, both duplex modes show the same behavior between DMRS and CRS based estimation. For both figures it is observed that there is more than 0.5dB difference between the CRS and DMRS based interference estimation, and that the CRS based estimation has better performance due to more pilots. 
The results with multi-cell are quite consistent for all tests, Figure 3, 4 and Figure 7, 8, that is with colliding CRS the CRS based interference estimation show worse performance than DMRS based estimation. In Figure 4 and 8, FDD and TDD respectively, the difference between DMRS based and CRS based interference estimation can be up to 2.5 dB for a CWIC receiver, hence it’s essential to define the tests under multi-cell scenarios. If the test is defined without multi-cell interference a poor SU-MIMO implemention might pass the requirements due to its performance is boosted by a wrongly used CRS based interference estimation instead of correct DMRS based.
Observation 1: Under single cell scenario the CRS based interference estimation can always pass the requirement set from the DMRS based noise estimation for both FDD and TDD setup.

Observation 2: The performance difference between DMRS based and CRS based interference estimation can be up to 2.5dB under certain multi-cell scenario with colliding CRS on a second blank cell for both FDD and TDD setup.
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Figure 1 FDD TM9 test with Option 1 as 1 cell EPA5 medium
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Figure 2 FDD TM9 test with Option 4 as 1 cell ETU5 medium
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Figure 3 FDD TM9 test with Option 2 as 2 cells ETU5 medium
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Figure 4 FDD TM9 test with Option 3 as 2 cells EPA5 medium
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Figure 5 TDD TM8 test with Option 1 as 1 cell EPA5 medium
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Figure 6 TM8 test with Option 4 as 1 cell ETU5 medium
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Figure 7 TDD TM8 test with Option 2 as 2 cells ETU5 medium
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Figure 8 TDD TM8 test with Option 3 as 2 cells EPA5 medium
From the observarions we propose the following.

Proposal 1: The FDD TM9 and TDD TM8 tests for SU-MIMO WI should use a multi-cell scenario with colliding CRS on the interfering cell with other channels as blank in order to guarantee the DMRS based interference estimation.

Proposal 2: FDD TM9 8.3.1.2 reuse the Rel-11 multi-cell scenario with ETU5 medium.

Proposal 3: TDD TM8 8.3.2.2 use multi-cell scenario with either EPA5 or ETU5 medium. 
3 Conclusions

In this contribution we provide detailed simulation results for SU-MIMO FDD TM9 and TDD TM8 tests together with observations and proposals summarized below.

Observation 1: Under single cell scenario the CRS based noise estimation can always pass the requirement set from the DMRS based interference estimation for both FDD and TDD setup.

Observation 2: The performance difference between DMRS based and CRS based interference estimation can be up to 2.5dB under certain multi-cell scenario with colliding CRS on a second blank cell for both FDD and TDD setup.

Proposal 1: The FDD TM9 and TDD TM8 tests for SU-MIMO WI should use a multi-cell scenario with colliding CRS on the interfering cell with other channels as blank in order to guarantee the DMRS based interference estimation.

Proposal 2: FDD TM9 8.3.1.2 reuse the Rel-11 multi-cell scenario with ETU5 medium.

Proposal 3: TDD TM8 8.3.2.2 use multi-cell scenario with either EPA5 or ETU5 medium. 
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