TSG RAN WG4 meeting #72                                                R4-144420
Dresden, Germany, 18 – 22 Aug, 2014
Source: 
ZTE
Title: 
Further consideration on FeDL-MIMO PUSCH3-2 test
Agenda Item:
7.5.2
Document for:
Discussion
1. Introduction

In RAN4#71 meeting, optional test setups for PUSCH3-2 test were summarized and the corresponding way forward [1] was agreed. However, definite test setup still needs to be further discussed. In this contribution, we provide our analysis and proposals for PUSCH3-2 test.
2. Discussion
According to the way forward, regarding test metrics, downlink transmission scheduling and timing offset, three options were drafted:
· Option 1: 

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

· With random sub-band scheduling for PUSCH 3-2 and PUSCH 3-1

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

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

· Option 2:
· PUSCH 3-2 over PUSCH 3-1 for TM6, TM9, Timing Offset < TBD ns 
· With best sub-band scheduling for PUSCH 3-2 and PUSCH 3-1 

· Option 3:

· PUSCH 3-2 over PUSCH 3-1 for TM6 & TM9, Timing Offset = 0ns 

· With random sub-band scheduling

· PUSCH 3-2 over PUSCH 1-2 for TM6 & TM9, Timing Offset  = 0ns

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

Based on our simulation results [3] from last meeting, the throughput gain of PUSCH3-2 over PUSCH3-1 with best sub-band is too slight to meet the verification requirements. So option2 should be precluded. On the other hand, PUSCH3-2 over PUSCH3-1 with random sub-band can provide an obvious gain. Thus, option1 and option3 can be considered. Further, for anyone of PUSCH3-2 over PUSCH3-1 and PUSCH3-2 over PUSCH1-2, it is not necessary to cover both TM6 and TM9. From the perspective of simplifying test, one test metric needs cover only one transmission mode. Therefore, compared these three options, option1 is more suitable for PUSCH3-2 performance requirements. 
Proposal1: Option1 can be used for PUSCH3-2 test.
For channel configuration and time offset between Tx antennas, the performance of reporting modes under different cases are investigated. And the relevant simulation results are given in table1.
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Figure 1 Throughput performance with PUSCH reporting modes
From figure 1, it can be observed that:
· 65ns time offset between Tx antennas impacts the gain of PUSCH3-2 over PUSCH3-1, but not impacts the gain of PUSCH3-2 over PUSCH1-2.
· The gain of PUSCH 3-2 over PUSCH 3-1 is sufficient to define test requirements in the case of 0ns time offset and low correlation.
· The gain of PUSCH 3-2 over PUSCH 1-2 in high correlation is a little larger than in low correlation.
Since 4Tx enhanced codebook mainly considers X-pol and high correlation scenario, X-pol antenna configuration and high correlation should be used for TM9. And considering test coverage, ULA and low correlation can be used for TM6. Further, according to the simulation results and observations, time offset between Tx antennas can not be introduced for PUSCH3-2 test. Time offset of 0ns between Tx antennas can be used for PUSCH3-2 over PUSCH3-1 with low correlation and PUSCH3-2 over PUSCH1-2 with high correlation.
Proposal2: Use the following configuration: 

· PUSCH3-2 over PUSCH3-1: EVA5, low correlation and 0ns Tx delay
· PUSCH3-2 over PUSCH1-2: EVA5, high correlation and 0ns Tx delay
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 a fixed SNR point as the test point. Figure 2 give the throughput ratio of different reporting modes within simulation SNR range. From figure 2, it is feasible to set 12dB for PUSCH3-2 over PUSCH3-1 and 10dB for PUSCH3-2 over PUSCH1-2.
Proposal3: Test point can be defined at SNR point of 10dB for TM6 PUSCH3-2 over PUSCH3-1 and 12dB for TM9 PUSCH3-2 over PUSCH1-2.
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Figure 2 Throughput ratio of PUSCH reporting modes
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:
Observations:
· 65ns time offset between Tx antennas impacts the gain of PUSCH3-2 over PUSCH3-1, but not impacts the gain of PUSCH3-2 over PUSCH1-2.
· The gain of PUSCH 3-2 over PUSCH 3-1 is sufficient to define test requirements in the case of 0ns time offset and low correlation.
· The gain of PUSCH 3-2 over PUSCH 1-2 in high correlation is a little larger than in low correlation.
Proposal1: Option1 can be used for PUSCH3-2 test.

Proposal2: Use the following configuration: 

· PUSCH3-2 over PUSCH3-1: EVA5, low correlation and 0ns Tx delay

· PUSCH3-2 over PUSCH1-2: EVA5, high correlation and 0ns Tx delay

Proposal3: Test point can be defined at SNR point of 10dB for TM6 PUSCH3-2 over PUSCH3-1 and 12dB for TM9 PUSCH3-2 over PUSCH1-2.
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