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1. Introduction

In RAN4#72 meeting, PUSCH3-2 test was further discussed and the relevant agreements [1] were drafted. However, some remaining issues still need to be considered based on further simulation studies. In this contribution, we show the relevant simulation and analysis for these issues. 

2. Discussion
Background

Through the discussion on PUSCH3-2 test in last meeting, the following two tests have been agreed:

· PUSCH 3-2 over PUSCH 3-1 for TM6, Timing Offset < 65ns  

· With Full Band scheduling for PUSCH 3-2 and PUSCH 3-1

· 4x2 EVA 5, ULA low (with low TAE) and 4x2 ETU 5 ULA low 

· PUSCH 3-2 over PUSCH 1-2 for TM9, Timing Offset < 65 ns

· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)

· 4x2 EVA 5 XP High

And based on these two tests, the following issues still need to be further considered:
· The exact TAE values to be adopted in the tests.  If the further studies show in-adequate throughput gain, then Option 1 will be approved.  

· The Channel model for each of the test above.  
PUSCH3-2 over PUSCH3-1 for TM6
For PUSCH3-2 over PUSCH3-1 test, the agreements refer to two subband scheduling methods. One is full subband for both PUSCH3-2 and PUSCH3-1 and the other is option1 [1] i.e. random subband for both PUSCH3-2 and PUSCH3-1. And full subband scheduling will be considered first for test. Moreover, the corresponding propagation channel and TAE value need to be defined. Thus, in order to study the feasibility of full subband scheduling, we simulated the throughput performance of PUSCH3-2 over PUSCH3-1 with full subband.
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Figure1 Throughput performance for PUSCH3-2 and PUSCH3-1
Figure1 shows the throughput performance of PUSCH3-2 and PUSCH3-1 with full subband. From the throughput curves, the throughput peak of ETU5 channel scenario is much less than EVA5 scenario within SNR range. This implies that UE can not perform exact PDSCH demodulation with high order MCS, e.g. CQI Index of 13, 14, 15, etc. Then, ETU5 channel is unfavourable to reflect high order CQI reporting performance under high SNR condition. Hence, EVA5 channel should be more appropriate for PUSCH3-2 test.
Observation1: In ETU5 channel, UE can not perform exact PDSCH demodulation with high order MCS, e.g. CQI Index of 13, 14, 15, etc.
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Figure2 Throughput ratio of PUSCH3-2 over PUSCH3-1

Figure2 shows the throughput ratio of PUSCH3-2 over PUSCH3-1 under EVA5 channel. From the figure, with full subband scheduling, PUSCH3-2 over PUSCH3-1 can provide the obvious throughput gain. However, due to results alignment from companies and addition of impairment margin, the final ratio of performance requirements will not be as large as our simulation results. So it is necessary to select a case to guarantee more adequate gain. Then, compared two cases of 0ns and 65ns timing offset, 65ns timing offset has larger throughput gain. Therefore, 65ns timing offset could be used for TM6 PUSCH3-2 over PUSCH3-1.
Observation2: For PUSCH3-2 over PUSCH3-1 with full subband in EVA5, the throughput gain under 65ns timing offset is more adequate than under 0ns timing offset.
Proposal1: The following test configurations can be used for TM6 PUSCH3-2 over PUSCH3-1:

· Full subband scheduling

· EVA5, 4x2 low and 65ns timing offset
PUSCH3-2 over PUSCH1-2 for TM9

Regarding PUSCH3-2 over PUSCH1-2 test, the introduction of timing offset could not be necessary. In CSI reporting process, CQI is reported based on the channel that follow PMI has matched. Since timing offset of 65ns can not cause serious frequency selective fading, subband reported PMI can match this channel on frequency domain like without timing offset. Thus, CQI reporting will also not be impacted. But if wideband PMI reporting is configured e.g. PUSCH3-1, timing offset will cause performance degradation. Based on this analysis, for PUSCH3-2 and PUSCH1-2 reporting modes, the effect of 65ns timing offset is little. Figure3 shows the throughput performance of PUSCH3-2 and PUSCH1-2 under 0ns and 65ns timing offset. From figure3, it can be observed that 65ns timing offset could hardly impact the throughput performance for both PUSCH3-2 and PUSCH1-2. Hence, timing offset could not be necessary for TM9 PUSCH3-2 over PUSCH1-2 test.
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Figure3 Throughput performance for PUSCH3-2 and PUSCH1-2
Observation3: Whether or not to introduce 65ns timing offset between Tx antennas has almost no impact to the throughput performance for PUSCH3-2 and PUSCH1-2.

Figure4 shows the throughput ratio of PUSCH3-2 over PUSCH1-2 under 0ns timing offset and 65ns timing offset. The simulation curves indicate the throughout gain under two timing offset are close.
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Figure4 Throughput ratio of PUSCH3-2 over PUSCH1-2
Observation4: The throughput ratio of PUSCH3-2 over PUSCH1-2 under 0ns timing offset and 65ns timing offset are close.

As above, it can be proposed that: 
Proposal2: The following test configurations can be used for TM9 PUSCH3-2 over PUSCH1-2:

· Best subband for PUSCH3-2 and random subband for PUSCH1-2

· EVA5, XP 4x2 high and 0ns timing offset

The throughput ratio of PUSCH3-2 over PUSCH3-1 or PUSCH3-2 over PUSCH1-2 at test point is defined as performance requirements. We propose to use fixed SNR point as the test point. Furthermore, for TM6 test and TM9 test, one with low SNR and the other with high SNR may be more appropriate, because test coverage of low SNR and high SNR can guarantee the stability of UE reporting performance. From figure2 and figure4, we propose 14dB for TM6 PUSCH3-2 over PUSCH3-1 and 6dB for TM9 PUSCH3-2 over PUSCH1-2.
Proposal3: We propose that test point use fixed SNR point of 14dB for TM6 PUSCH3-2 over PUSCH3-1 and 6dB for TM9 PUSCH3-2 over PUSCH1-2.

3. Conclusions
In this contribution, we provide our considerations on PUSCH3-2 test for DL MIMO enhancement. And the relevant observations and proposals are summarized as below:
Observation1: In ETU5 channel, UE can not perform exact PDSCH demodulation with the high order MCS.
Observation2: For PUSCH3-2 over PUSCH3-1 with full subband in EVA5, the throughput gain under 65ns timing offset is more adequate than under 0ns timing offset.

Observation3: Whether or not to introduce 65ns timing offset between Tx antennas has almost no impact to the throughput performance for PUSCH3-2 and PUSCH1-2.

Observation4: The throughput ratio of PUSCH3-2 over PUSCH1-2 under 0ns timing offset and 65ns timing offset are close.

Proposal1: The following test configurations can be used for TM6 PUSCH3-2 over PUSCH3-1:

· Full subband scheduling

· EVA5, 4x2 low and 65ns timing offset

Proposal2: The following test configurations can be used for TM9 PUSCH3-2 over PUSCH1-2:

· Best subband for PUSCH3-2 and random subband for PUSCH1-2

· EVA5, XP 4x2 high and 0ns timing offset

Proposal3: We propose that test point use fixed SNR point of 14dB for TM6 PUSCH3-2 over PUSCH3-1 and 6dB for TM9 PUSCH3-2 over PUSCH1-2.
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