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1. Introduction
In [1], a PUCCH 1-1 testing procedure in AWGN was proposed.  In this contribution, we provide a small modification to the approach in [1] which allows for more receiver agnostic testing and at the same time better test coverage. 
2. Previously proposed CQI testing for PUCCH 1-1 in AWGN
In [1], the proposed test procedure is as follows (we re-numbered codewords as #0 and #1 to be consistent with TS 36.213):
A) The reported wideband values CQI0 shall be used to determine the median CQI values for codeword #0
B) The wideband 3-bit differential CQI offset for codeword #1 shall be within the set {-1,0,1} for >90% of the time.
C) If, for each of the codewords #0 and #1, the PDSCH BLER using the transport format indicated by median CQI0 is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI0 + [1]) shall be greater than 0.1. If, for each of the codewords #0 and #1, the PDSCH BLER using the transport format indicated by the median CQI0 is greater than 0.1, the BLER using transport format indicated by (median CQI0 – [1]) shall be less than or equal to 0.1.

The spatial differential CQI Offset levels are given by the table below from TS 36.213 v8.5.

	Spatial differential CQI value
	Offset level

	0
	0

	1
	1

	2
	2

	3
	(3

	4
	(-4

	5
	-3

	6
	-2

	7
	-1


Where

· Codeword 1 offset level = wideband CQI index for codeword 0 – wideband CQI index for codeword 1. 
A MIMO channel where the singular values are equal is also proposed to ensure that the “correct” differential CQI offset for codeword # 2 should indeed be within {-1,0,1}.
3. Improvements on the procedure in [1]
There are a few issues with the aforementioned test procedure from [1]:

1. The variance test is conditioned on the median CQI for codeword #0.

  Depending on the receiver structure, it is possible that the median CQI for codeword #1 could be different from that of codeword #0 even in an “artificial” channel that is supposed to give equal singular values.  In order to make the test receiver agnostic, we propose the following slight modification:

 A) The reported wideband values CQI0 shall be used to determine the median CQI value for codeword #0 (median CQI0) and the reported spatial differential CQI offset shall be used to determine the median CQI value for codeword #1 (median CQI1)
  B) The resulting median CQI value for codeword #1 shall be within {median CQI1-1,median CQI1+1} for >90% of the time.
2.  The bias test is likewise only dependent on median CQI for codeword #0
In a similar vein, we also would like to test the CQI bias for each codeword independently, and this can be easily done since we also logged the median CQI for codeword #1.  Thus, we propose the following modification to step C)
C) For each of the codewords j=0 to 1
 If the PDSCH BLER using the transport format indicated by median CQIj is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQIj + [1]) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQIj is greater than 0.1, the BLER using transport format indicated by (median CQIj – [1]) shall be less than or equal to 0.1.

In the above proposed approach, we allow the UE to report the “correct” spatial differential CQI according to its receiver performance, allowing the test to be more receiver agnostic.  Also, since we effectively test both bias and variance for both codewords, it also expands on test coverage.  Note that since all that has been added to the procedure is to also compute the median CQI for codeword #1, there is apparently no effect on overall test time.  

4. Conclusions
In this contribution we proposed some modifications to [1] to make the test more receiver agnostic and at the same time provide better test coverage, without an apparent increase in test time.
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