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Discussion
1
Introduction

The need to identify the receiver type as well as the possibility for adding coverage for CSI testing for advanced receivers has been discussed during the course of the work item. During RAN4#64bis, based on company evaluations, it was concluded that the initial framework in [3] provides feasible ground for a corresponding requirement scenario. As a consequence, the following way forward was agreed [1]:
· Introduce requirement scenarios for receiver type verification and CSI reporting (FDD/TDD) based on the framework in R4-124938

· Agree to introduce a relative throughput test (throughput with explicitly modeled interference over throughput with AWGN interference)

· Tentatively agree on an additional requirement on BLER. The decision can be revised during RAN4#65 if a serious issue is identified.

· Agree to use DIP=-0.41dB (INR=10dB)

· Test point(s):

· Target low SINR region, working assumption is [-2:1:1] dB range

· The number of test points is FFS, decision to be made during RAN4#65

· Target agreeing on test point(s) during RAN4#65

· ST-Ericsson to capture above agreements in a CR for approval

· An additional CSI-RS based test for receiver type verification for demodulation and CSI reporting in TM9 is for further study
During RAN4#64bis, we provided initial simulation results [2] for the evaluation framework in [3]. In this contribution, we provide our results for the agreed framework [1][4] and discuss the open issues and test parameters.
2 
Link level performance evaluation 
In this section we provide our link level results following the agreed evaluation framework [1][4]. The relative throughput criterion (i.e. 
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) versus signal-to-interference-and-noise-ratio (SINR) is depicted in Figure 1 for INR=10dB (DIP=-0.41dB). Values of the -metric are also tabulated in Table 2 for the agreed SINR region (-2dB to +1dB with +1dB step).
The following two combinations of detectors for CSI reporting and demodulation are considered:
· IRC detector for CSI reporting and IRC detector for demodulation (blue curves);

· MRC detector for CSI reporting and IRC detector for demodulation (red curves).
The block error rate (BLER) vs. SINR (i.e. geometry) for the two considered detector combinations is provided in Figure 2. Finally, we report the observed median CQI values in Table 1, which may be used for selecting the test points. Based on the provided results, the following observations can be made:

· As expected, the -metric shows a significant throughput gain with follow-CQI when IRC detector is used for both demodulation and CSI reporting. The gains are the largest at very low SINRs.
· Comparably, using IRC for demodulation but MRC for CSI reporting leads to moderate gain with follow-CQI, mostly due to improved IRC demodulation performance hampered by under-estimated CQI.
· BLER results confirm “under-reporting” (i.e. pessimistic CQI) when MRC is used instead of IRC for CSI reporting: too low BLER explains lower relative throughput performance with follow-CQI.
These results and observations are consistent with company contributions submitted to RAN4#64bis.
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Figure 1: -metric value vs. SINR [dB] for two considered detectors combinations for CSI reporting/demodulation – INR=10dB (DIP= -0.41dB).
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Figure 2: BLER vs. SINR [dB] for two considered detectors combinations for CSI reporting/demodulation – INR=10dB (DIP= -0.41dB).


Table 1: Median CQI values (IRC/IRC). Agreed test region is highlighted in green.
	SINR (dB)
	Median CQI with AWGN
	Median CQI with INR=10dB

	-4
	3
	6

	-3
	3
	7

	-2
	4
	7

	-1
	4
	8

	0
	5
	8

	1
	5
	8

	2
	6
	9

	3
	6
	10

	4
	7
	10


Table 2: Tabulated -metric and BLER for agreed test region.
	SINR (dB)
	-metric
	BLER

	
	MRC/IRC
	IRC/IRC
	MRC/IRC
	IRC/IRC

	-2
	1.06
	2.41
	0.2%
	15.5%

	-1
	1.05
	2.24
	0.3%
	15.6%

	0
	1.05
	2.10
	0.2%
	15.2%

	1
	1.04
	1.99
	0.3%
	15.5%


3
Discussion
In order to finalize the test setup, the following items require further consideration:
· Testing region in terms of SINR was agreed during RAN4#64bis to the range [-2:1:1] dB as working assumption. To our view, test point(s) should be selected on the lower end of this range to ensure sufficient gain (higher -metric values) and discrimination between IRC/IRC and MRC/IRC, but also for consistency with demodulation tests for advanced receivers. The median CQIs reported in Table 1 may provide us some guidance for choosing the SNR range/points such that CQI reporting stays within range, taking channel fading into account. 
· Number of test points: Typically, CQI tests consider at least one pair of test points distant by 1dB, with the possibility to pass the test at either one or both of them. We propose to follow the same methodology for advanced receivers.
· Requirement on  should be set to guarantee good discrimination between IRC/IRC and MRC/IRC whilst allowing sufficient implementation margin.
· Additional requirement on BLER: could be considered in principle with the goal of preventing under-reporting of CQI but not for tightening CQI requirements.
Finally, we sketch a proposal for minimum requirements in Table 3 below for further discussion during RAN4#65:
Table 3: Proposal for advanced receivers receiver type verification and CSI reporting
	
	Test point 1
	Test point 2

	Test point SINR [dB]
	[-1]
	[0]

	INR [dB]
	10
	10

	 greater or equal to
	[1.5]
	[1.5]

	BLER greater or equal to
	[2%]
	[2%]


4
Conclusion

In this contribution, we provide our simulation results for the agreed framework [1]

 REF _Ref339031323 \r \h 
[4] for receiver type verification for demodulation and CSI reporting. Open issues in the test framework were also discussed and a proposal for minimum requirements was made.
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