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1. Introduction
In RAN4 #59 the way forward for defining eDL-MIMO performance requirements have been agreed in [1]. One of the open items is the definition of the RI reporting accuracy test. In [2] – [5] several RI testing methodologies have been presented. Further open issue is the test setup as well. This contribution provides further considerations to these open items.
2. Discussion
2.1. RI test methodology
In Rel-8/9 the accuracy of rank indicator RI is tested based on the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used [6]. In [7] it has been pointed out that defining the requirements for the RI test at low SNR is critical in order not too penalize advanced receivers. However, for high SNR values the existing test methodology seems suitable and can be re-used for the Rel-10 test as well.
Proposal 1: The relative throughput metric (or some variant) should be re-used for high SNR values.
In [2] – [5] several proposals have been made for a methodology that works well at low SNR. In the following we briefly summarize the different proposals being made so far for RI testing at low SNR:
· Alt1 [1], [7]: 

Use absolute throughput based metric
· Alt2 [2]: 


Verify that the ratio of the rank-2 reports to the ratio on rank-1 reports should be larger than a  

                                        prescribed value for a EPA5 channel with low correlation

· Alt3 [3]:            
a) If percentage of reported Rank-2 is greater than Rank-1 reports: The ratio of the throughput          
                                           obtained when using follow RI and fixed rank 1 shall be ≥ (1 
                                       
b) If percentage of reported Rank-1 is greater than Rank-2 reports: The ratio of the throughput  

                                            obtained using RI and rank 2 shall be ≥ (2
· Alt4 [4]:          
a) TRA ( min(TR1,TR2) + ( ( |TR1 - TR2| 
                                        b) ( ( [0,1] is the parameter governing the requirement
Although an absolute throughput based RI test should principally be able to overcome penalizing advanced receivers  a wide spread of simulation results is expected when defining the required thresholds. To avoid time consuming alignments an absolute throughput based method should not be applied. 
Proposal 2: Absolute throughput based RI test methodology should not be applied.
Following the analysis provided in [7] and assuming at low SNR that rank 1 throughput TR1 is larger than rank 2 throughput TR2, the expression TRA ( min(TR1,TR2) + ( ( |TR1 - TR2| in Alt4 can be rewritten as TRA/TR2 = ( ( 1 + ( ( (A-1) with A = TR1/TR2. In [7] the throughput ratio ( = 1 + p ( (A-1) for the Rel-8/9 test methodology was derived, where p is the probability that rank 1 is selected. In this sense Alt 4 is also a relative metric.

Comparing both expressions it is seen that Alt 4 tries to replace p by the constant ( and therefore reduces the penalization of an advanced receiver if such a receiver selects rank 2 more often. On the other side, if TR1 is lower than TR2, the metric in Alternative 4 translates to TRA/TR1 = ( ( 1 + ( ( (1/A-1). Comparing now Alt 3 and Alt 4 it is seen that both proposals distinguish between two cases. Alt 3 applies that ratio of rank 1 and rank 2 reports as differentiation criteria whereas Alt 4 applies throughput for fixed ranks. Main difference is that Alt3 uses fixed thresholds independent how often rank 1 and rank 2 is selected whereas Alt4 adapts the threshold based on the throughput ratio. Simulations seem to be needed to distinguish further between these alternatives. Since the metrics needed for both approaches are similar, they can easily be collected in the same simulation run. 

2.2. RI test setup
Another open item is the definition of the test setup as well. Generally, it seems possible to re-use in some parts the test setup defined for the Rel-8/9. To test additional functionality compared to the existing tests in Rel-8/9 we propose to configure four CSI-RS antenna ports

Proposal 3: Configuration of four CSI-RS ports 

The test further needs to ensure that CSI-RS are used for the RI estimation. These can be achieved by configuring just a single CRS antenna port. Any other approach that ensures reliably that CSI-RS are used for RI estimation would be sufficient as well.
Proposal 4: Configuration of a single CRS antenna port to ensure that CSI-RS is used for RI estimation

In [9] the eDL MIMO feature group ‘Rate matching for CSI RS and PDSCH muting’ has been defined as mandatory for all Rel-10 UE categories. Since this is the only mandatory feature in the feature group, it should be zero power CSI-RS should be configured in all eDL-MIMO related performance tests even if it is not needed for the test itself. However, it should be verified that the feature works well in all scenarios.

Proposal 5: Zero power CSI-RS should be configured in the RI test setup to verify the functionality 
The proposed parameters are listed in Table 1:

Table 1: Parameters for RI test setup
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Propagation conditions
	
	EPA5

	Cell-specific reference signals
	
	Antenna port 0

	CSI reference signals
	
	Antenna port 15 - 18

	Antenna correlation
	
	Low
	Low
	High

	SNR values
	
	Low
	High
	High

	CSI reference signal configuration
	
	0 for FDD

	CSI-RS periodicity
	ms
	5

	Zero-power CSI-RS configuration

ICSI-RS /  ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	[3 /

0001000000000000] for FDD

	Reporting periodicity
	ms
	5


Regarding the reporting mode either PUCCH 1-1 or PUSCH 3-1 should be chosen.
3. Conclusion 

In this contribution the RI reporting accuracy test case was further considered. Related to the methodology itself we propose:
Proposal 1: The relative throughput metric (or some variant) should be re-used for high SNR values

Proposal 2: Absolute throughput based RI test methodology should not be applied.
Further simulations are needed to conclude on the efficiency of Alt3 and Alt4. 
For the test setup the setup of Rel-8/9 should be re-used as much as possible. In order to ensure that CSI-RS are used for RI estimation as single CRS antenna port can be configured.

Proposal 3: Configuration of four CSI-RS ports
Proposal 4: Configure a single CRS antenna to ensure that CSI-RS is used for RI estimation

Proposal 5: Zero power CSI-RS should be configured in the RI test setup to verify the functionality
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