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1 Introduction
In this contribution we propose an alternative way to that proposed in [1] to resolve the issue of failing the AWGN test when the input SNR is close to the boundaries of the reporting range of a CQI index. 
2 The AWGN test
The CQI bias requirement is verified with the AWGN test. The requirement on recommending the highest possible TBS that gives a BLER not exceeding 0.1 during a reference measurement period can not be verified “exactly”, merely that the reported median CQI index – 1 gives < 0.1 and that the median CQI index + 1 gives > 0.1 (BLER requirement).
The problem is that a UE might not meet the requirements if the input SNR is in the neighbourhood of the upper boundary of the reporting range as described in [2]. The MCS characteristics with their reporting ranges are shown in Figure 1 (taken from [1]). This problem may also occur if the SNR is in the neighbourhood of the lower boundary, see [1]. Some reporting bias (SNR) is then needed; the consequences of this has been debated in several contributions [3,4].  
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Figure 1: MCS characteristics corresponding to various CQI indices (from [1])
This problem can be resolved by allowing a second test at a slightly increased SNR if the UE does not meet the AWGN requirement in the first instance. This would work for input SNR near both boundaries of the decision region. The BLER performance is verified at two SNR points for PUCCH 1-0: 0 and 6 dB. From a verification standpoint it does not matter if the SNR is changed slightly since the CQI granularity is > 1.3 dB (and around 2 dB) in practice. Given this granularity it is proposed that

· for each test point (SNR), allow a second test at an offset of +0.5 dB (or in the range 0.5 – 1.0 dB) from the test point if the UE does not meet the requirements in the first test.
If the UE do not meet the BLER requirement at neither of the two points, SNR nor SNR + 0.5 dB, then the test outcome is a ‘fail’. Moreover, this solution would also work for UE(s) than only report one CQI index at the particular test point. The test time would not increase substantially (less than doubled), since it is expected that the above problem only occurs in a few cases. 
The bias requirement is still ±1 and there would not be any impact on the variance requirement. The implication of the above resolution is that the need to use bias for the sake of passing the AWGN test is eliminated.  
3 The PUCCH 1-0 fading test

Similar problems may occur for the fading test if the input SNR is close to the boundaries of the reported median CQI. A sample simulation of the throughout gain is shown in [5], the saw-tooth behaviour is typical. The discontinuities are due to changes of the median CQI, the reference for the throughput gain, as the increasing SNR passes through a boundary of the decision region of the median.   
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Figure 2: throughput gain (from [5])
If the input SNR is at the lower boundary of the decision region of the median CQI then the TP gain is minimum, and there may be difficult to set a reasonable requirement without applying a negative bias (the extent of which is prevented by the lower bound on the BLER operating point to prevent under-reporting). The same method can be used here:

· for each test point (SNR), allow a second test at an offset of +0.5 dB (or in the range 0.5 – 1.0 dB) from the test point if the UE does not meet the requirements in the first test.

In this way the core requirement can be set to a tighter value to achieve the purpose of the test, and the alignment results can be based on a “zero bias setting” (or very moderate bias to allow some reasonable implementation margins): the problem of failing the bias test is now solved.
4 Changes needed in TS 36.101

The resolution means that the UE under test should be tested at an additional test point at +0.5 dB SNR offset should it fail in the first attempt: this could be captured in an informative note, PUCCH 1-0 AWGN given as an example below.  
Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	
[image: image3.wmf]A

r


	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	[0]
	[6]
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-92]

	Max number of HARQ transmissions
	
	1

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	NP = 5 ms

	cqi-pmi-ConfigurationIndex
	
	5

	NOTE 1: Reference measurement channel according to Clause A.4
Note 2: for each test, the minimum requirement shall be fulfilled either at the SNR test point or at an offset of +0.5 dB from the said test point


The same change can be made for the wideband and sub-band fading tests.
5    Conclusions
In [2] it is claimed that a positive bias (0.5-1.0 dB) has to be implemented to attain adequate AWGN performance. This implies over-reporting, and can be avoided by the above resolution. 

The solution presented in this paper

· Resolves the issue with not meeting the static AWGN test in certain SNR points

· Maintains the median – 1, median + 1 bias requirements for checking the BLER definition (RAN4 verification)

· allows setting a reasonable baseline fading requirement to ensure consistent UE reporting in a cell based on “zero bias”
· allows setting a baseline requirement to verify tracking and penalize excessive filtering

· allows a core requirement for which it is possible to add a test tolerance and still retain relevance of the tests

at the expense of 

· a slightly increased test time (should the UE fail the first attempt due to an unfortunate input SNR) on average, but not doubled.
A CR is supplied in [7].
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Appendix

The choice of an offset in the range of 0.5 – 1.0 dB is appropriate considering the CQI quantization for actual RMC (Reference Measurement Channels) and the target code rates. Figure 3 shows the SNR characteristics of each MCS for code rates according to the RMC in TS 36.101 (red) and the target code rates according to the CQI index table in TS 36.213 (blue); results taken from [6]. 
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Figure 3: MCS curves per CQI index for code rates according the RMC (red) and the target rate (blue), from [6].
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