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1 Introduction

In [1], companies were invited to provide alignment results and proposals for requirements for the frequency selective scheduling and CQI reporting under fading conditions (specifically CSI tests 9.3.1 and 9.3.3 in 36.101).  In this contribution, we present Motorola’s simulation results and suggested requirements with implementation margin for these tests. 

2 Test 9.3.1: Flat Interference

The simulation results for CSI Test 9.3.1.1 are provided in Table 1.  In the table, the “Differential CQI of 0” is the fraction of time that a differential CQI offset level of 0 is reported on a given subband; the range of the smallest to largest fraction among all the subbands is listed.  

	
	Test 1
	Test 2

	
	9 dB SNR
	10 dB SNR
	14 dB SNR
	15 dB SNR

	Differential CQI of 0 (range)
	0.14 – 0.17
	0.21 – 0.26
	0.15 – 0.18
	0.18 – 0.24

	Throughput gain
	1.76
	1.68
	1.72
	1.75

	BLER
	0.27
	0.30
	0.25
	0.21


Table 1 - Results for 9.3.1.1 test

Table 2 lists the proposed requirements for the test that take into account implementation margin.

	Requirement
	Proposal

	
	Test 1
	Test 2
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	0.05
	0.05
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	0.4
	0.4
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	1.2
	1.2

	BLER
	0.1
	0.1


Table 2 - Proposals for requirements for 9.3.1.1 test
3 Test 9.3.3: Uneven Interference

For tests such as PUCCH 1-0 (Test 9.2.1 -- AWGN) and PUSCH 3-0 (Test 9.3.1 – frequency-selective fading under even interference),  CQI reporting definition is considered to be verified if the test conditions are met for at least one of the two SNR levels, the test point SNR and the test point SNR + 1 dB. This is to account for the sensitivity of CQI reporting to input SNR. The same problem is seen in Test 9.3.3 although to a lesser extent. Testing at two SNR points allows for additional design flexibility in optimizing the CQI bias setting. Conversely, if testing at only one SNR point is allowed (as per the current working assumptions), it would be desirable to allow for an additional implementation margin.

Therefore, we propose two sets of values for 
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and 
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 corresponding to the following cases:

1. Case 1: test at single SNR point (as per the current working assumption)

2. Case 2: test as two SNR points, SNR and SNR + 1 dB
The proposed requirements are shown in Table 3 for both Case 1 (single SNR point) and Case 2 (two SNR points).  In the table, the number to the left of the “/” corresponds to Test 1, and the number to the right of the “/” corresponds to Test 2.  P{cqi+2} is the fraction of time that the UE reports a +2 differential CQI offset level in the preferred edge subband.  
	
	P{cqi+2}
	Throughput gain

	Simulation results
	0.79 / 0.92
	2.35 / 2.44

	Proposed requirements
	Case 1
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 = 0.60 / 0.60
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 = 1.60 / 1.60

	
	Case 2
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 = 0.60 / 0.60
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 = 1.80 / 1.80 


Table 3 - Results for 9.3.3.1 test
For Case 1 (single SNR point), we propose 
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 = 1.60 for both test 1 and test 2. For Case 2 (two SNR points), we propose a higher throughput gain requirement of 
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 = 1.80 for both test 1 and test 2. 
We next illustrate the need for a lower requirement with only one SNR point. The throughput gain for test 1 as a function of CQI threshold bias for the test SNR point is shown in Figure 1 and for test SNR + 1 dB is shown in Figure 2. For each CQI threshold bias value, the maximum of the two throughput gains (at SNR and SNR + 1 dB) is plotted in Figure 3. 

If testing at only the one SNR point is allowed, the throughput gain drops to a value of 1.85 at certain CQI operation points (from Figure 1). Allowing for margin, we propose the value 
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 = 1.60 if Case 1 is adopted.

On the other hand, if testing at two SNR points is allowed, the throughput gain never drops below 2 for both the test SNR point and SNR + 1 dB simultaneously (from Figure 3). Allowing for implementation margin, we propose the value 
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 = 1.80 if Case 2 is adopted.
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Figure 1 - Throughput gain at test point SNR
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Figure 2 - Throughput gain at test point SNR + 1 dB
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Figure 3 - Maximum throughput gain at test SNR point and SNR + 1 dB
4 Conclusion
Simulation results were presented for CQI tests in frequency selective fading (test cases 9.3.1 and 9.3.3) and proposals for test requirements were made in this contribution. For test case 9.3.3, it would be desirable to either

i) specify performance requirements with sufficient implementation margin if the CQI verification is done at one SNR point (i.e., test SNR point), or

ii) slightly modify the test where the CQI reporting is considered to be verified if the test conditions are met for at least one of the two SNR levels, the test point SNR and the test point SNR + 1 dB, similar to the other tests (e.g., Test 9.2, Test 9.3.1).
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