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1 Introduction
In [1] a test case is proposed for verifying that the reported RI corresponds to the number of useful transmission layers. The proposed requirements comprised a verification of the rate of reporting RI = 1 and RI = 2 for a constructed channel and a relative throughput test for this channel at a certain SNR test point.

In this contribution we pursue this and suggest an alternative test in which the requirement is posed in terms of a relative throughput gain when the UE is tracking the rank of a channel of type EPA5 with a 2 x 2 antenna configuration. The ability to track the channel variation is verified, similarly to the CQI reporting test. The precoder is kept constant just as for the PUCCH 1-1 AWGN dual-layer test. 
If included, the RI test should be within Rel-9 in view of the Rel-8 timeframe.
2 Simulation results
The idea is to use a standard 2 x 2 EPA5 channel (similarly to those used for the UE demodulation requirements) and fix the codebook index 0, which means the (scaled) identity matrix 
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and no precoding for two layers.  For the closed-loop spatial multiplexing transmission mode, the zero index (Table 6.2.4.2.3-1 in [2]) is not used when the number layers are
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, but we propose to violate this for the purpose of this test. 

The requirement would be posed in terms of the relative throughput gain obtained following the UE RI reports compared to the cases of a fixed rank one and two configured. Figure 1 shows the throughput following the RI reports and the corresponding for fixed rank one and two (same as layers or streams here); a 3 MHz channel has been used. The standard CQI reference measurement channels are assumed, and the shortest RI reporting periodicity is assumed.                                                                                                                             
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Figure 1: throughput for follow-RI, fixed rank one and two.
The throughput gain following the RI reports compared to a fix rank one or two is shown in Figure 2.  
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Figure 2: throughput gain relative to fixed rank one and two.

Figure 3 shows the mean of the reported RI as a function of SNR. 


[image: image5]
Figure 3: the mean of reported rank for a 3 MHz channel.

The throughput gain for a 10 MHz channel is shown in Figure 4 with the corresponding BLER results in Figure 5.  
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 Figure 4: throughput gain relative to fixed rank one and two for a 10 MHz channel.
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Figure 5: BLER for follow-RI, fixed rank one and two.

The test should be receiver agnostic. However, defining the throughput gains as
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with tue the throughput obtained following the RI reports and t the corresponding with a fixed rank  configured, it appears from Figures 2 and 4 that there is a large range of SNR where these gains are relatively constant in the range of 5-10%. Alternatively one could verify at a high SNR but then one must find a suitable test point for each DUT.
3 Proposed test setup

The requirement could be that the use of RI reporting yielding varying rank should be better than either using only rank one or rank two (one or two layers or streams). The SNR is in “mid range”, i.e. around 10 dB. The proposed test setup is shown in Table 1 along with a proposed formulation of a requirement. 
Table 1: Test configuration for RI test 

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	[10]

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	[2 x 2 EPA5]

	Precoder
	
	[Index 0 for 2 x 2]

	SNR
	dB
	[5-10]
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	dB[mW/15kHz]
	[-98]
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	dB[mW/15kHz]
	[TBD]

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	3

	Reporting periodicity 
	ms
	[NP = 5]

	cqi-pmi-ConfigurationIndex
	
	5

	ri-ConfigurationInd
	
	[TBD]

	NOTE: Reference measurement channel as per TS 36.213 Section 7.2.3


For the parameters specified in Table 1, […] the minimum requirements are specified in Table […] and by the following 
a)  [the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI/RI and that obtained when transmitting a fixed transport format configured according to the wideband CQI with  layers configured shall be ≥ .] 
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