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1 Introduction

In last RAN4 meeting, such agreements were achieved for Class B CSI-RS enhancements:
	· BF CSI-RS resources configuration for aperiodic CSI-RS test case
· For aperiodic CSI-RS test case, through RRC configured 2 CSI-RS resources, and during test through MAC CE, random selected one of CSI-RS resources activated (fixed during test)
· The corresponding  [25] SFs after activation command will be skipped for PDSCH transmission 
· BF CSI-RS resources configuration for “must-shot” CSI-RS test case
· For multi shot test case, through RRC configured 2 CSI-RS resources, and during test through MAC CE, random selected one of CSI-RS resources activated/released in an alternative way 
· The activation and deactivation command will be transmitted in sub-frame #0 with fixed periodicity [X] ms
· Note: X FFS 
· The corresponding  [25] SFs after deactivation/activation commands will be skipped for PDSCH transmission 
· Codebook configuration for aperiodic CSI-RS test case and multi-shot CSI-RS test cases
· Rel-10 codebook based on existing Rel-10 CSI-RS single PMI test cases in 36.101 9.1.4.3
· 4*2 ULA Low for both TDD and FDD 
· Companies are encourage to bring simulation results at least for TDD case in future meetings


In this contribution, we provide simulation results for class B PMI with CSI-RS density reduction and simulation results for aperiodic CSI-RS test case and multi-shot CSI-RS test cases of TDD mode.
2 Discussion
2.1 Class B PMI test case for density reduction

The test set-up of Class B PMI test case are same as existing Rel-13 Class B K=1 PMI test cases as specified in 9.4.1.4.3 (FDD) and 9.4.1.4.4 (TDD), the only difference is CSI_RS density reduction was applied for NZP BF CSI-RS resource. 

Simulation results for FDD 
Figure 1 and 2 below give absolute throughput and relative throughput ratio with and without CSI-RS density reduction.
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Figure 1: Absolute throughput  (FDD mode)
	
[image: image2]
Figure 2: Relative throughput ratio (FDD mode)


Simulation results for TDD 

Figure 3 and 4 below give absolute throughput and relative throughput ratio with and without CSI-RS density reduction.
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Figure 3: Absolute throughput (TDD mode)
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Figure 4: Relative throughput ratio (TDD mode)


Based on above results, required SNR points and relative throughput ratio with and without CSI-RS density reduction were summarized in tables below. We can observe that, the performance difference between CSI-RS density reduction and legacy test case is marginal
	SNR [dB]/TP ratio
	4Tx (FDD mode)
	8Tx (TDD mode)

	
	Rel-13 CSI-RS density 1
	Rel-14 CSI-RS density 1/2
	Rel-13 CSI-RS density 1
	Rel-14 CSI-RS density 1/2

	70% relative TP with following PMI
	2.5 dB/1.43
	2.4 dB/1.46
	1.5 dB/1.67
	1.5 dB/1.66


Proposal 1: Reusing existing Rel-13 test requirements of (Class B K=1) for Class B density reduction PMI test case.
· FDD mode: 1.1

· TDD mode: 1.2

2.2 Class B PMI test case for aperiodic CSI-RS test case and multi-shot CSI-RS test cases
In last RAN4 meeting, for aperiodic CSI-RS test case and multi-shot CSI-RS test cases, it’s agreed Rel-10 codebook based on existing Rel-10 CSI-RS single PMI test case in 36.101 9.1.4.3.1 (FDD).  Regarding test requirements, it’s straightforward to reuse legacy requirements for aperiodic and multi shot test cases since these test cases are functionality tests which have no impact on performance requirements. 

We also supplied evaluation results for TDD case with 4*2 ULA Low. Figure 3 and figure 4 below show the results for absolute throughput and relative throughput ratio.
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Figure 1: Absolute throughput 
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Figure 2: Relative throughput ratio


Based on above results, required SNR points and relative throughput ratio were summarized in tables below. 
	SNR [dB]/TP ratio
	4Tx ULA low (TDD)

	60% relative TP with random PMI
	-2.6dB /1.54


Proposal 2: Reusing existing test requirements of  9.1.4.3.1 (FDD) for aperiodic CSI-RS test case and multi-shot CSI-RS test cases
· FDD mode: 1.2
· TDD mode: 1.2
3 Conclusion

In this contribution, we provide simulation results for class B PMI with CSI-RS density reduction and simulation results for aperiodic CSI-RS test case and multi-shot CSI-RS test cases of TDD mode.
Proposal 1: Reusing existing Rel-13 test requirements of (Class B K=1) for Class B density reduction PMI test case.
· FDD mode: 1.1

· TDD mode: 1.2

Proposal 2: Reusing existing test requirements of  9.1.4.3.1 (FDD) for aperiodic CSI-RS test case and multi-shot CSI-RS test cases
· FDD mode: 1.2
· TDD mode: 1.2
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