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1 Introduction
In [1] is it proposed to verify the CQI reporting under fading by using a flat standard fading channel (EPA) with low Doppler, which covers variability in the time domain. To verify the sub-band CQI reporting the idea [2] is to verify this using a simple semi-static two-path model that has well defined notches in the frequency domain. This is to account for the fact that the variability of the (differential) sub-band reporting is limited to four CQI levels (-2,0,+1,+2), and to avoid potential problems with channel estimation that may appear if piecewise-constant frequency behaviour is considered.
One way to test the sub-band reporting that immediately suggests itself is the use the static test methodology of the wideband CQI but for each sub-band separately. However, this is less meaningful due to sub-band clipping. Instead, for sub-band reporting, we propose to specify the minimum requirement in terms of the fraction of reports of the differential index +2 at different SNR. In this way, the spread of the differential reporting is tested. Alternatively, one could trace the occurrence of clipped bands (-2), but there may be certain ambiguity here since a channel state report corresponding to the index -1 is not available, whence this state might be mapped to either of the indices -2 or 0. 
2 The propagation channel

First we recall the static two-path model proposed in [2]
(2.1)
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now in continuous form, with 
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the delay. The second tap rotates with a Doppler frequency of
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the frame duration so the spectral notches move slowly across the transmission bandwidth compared to the downlink scheduling rate.
It is also assumed that the same channel is used between all transmitter and receiver antenna ports (completely correlated), that is, for e.g. the single antenna transmission mode the channel in the frequency domain is of the type 
(2.2)
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3 Sub-band reports: simulation results

Next we show simulation results for a single-antenna scenario using (2.1) and (2.2) with
· 10 MHz bandwidth (50 RB with 6 RB sub-band size),
· 
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· and white interference.
The delay means that, for any fixed instance in time, about four notches within the channel bandwidth. The interference is white so the variability is due to the wanted signal alone. Figure 1 shows the distribution of the differential CQI reports (with respect to the wideband CQI) per sub-band for an SNR = 8 dB: each colour represents a specific sub-band. One sub-band is of size 2 RB (brown) and has different statistics due to a smaller data set. 
Fugure 2 shows the CQI distribution for a higher SNR = 12 dB, which then results in a larger fraction of reports of index +2. 
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Figure 1: sub-band statistics for SNR = 8 dB.
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Figure 2: Sub-band statistics for SNR = 12 dB.

Now, to verify the spread of the differential CQI reports, we consider the fraction of reported index +2 at two different SNR. Looking at the variability of the sub-band report suggests specifying this percentile requirement as a range, and this should then apply for each sub-band. For example, based on simulations above, the fraction of +2 reports should be within 30±5% for each sub-band. A larger range would apply for the lower SNR.
If filtering is applied across the sub-bands it will be more difficult to satisfy the percentile requirement.
4 Proposed test configuration
We propose to test the sub-band reporting by verifying the occurrence of the differential CQI offset level +2 reports at two different SNRs (relatively high so as to utilize the periodic nature of the semi-static channel). The interference is spectrally flat. The occurrence of these levels should then be in a range of percentiles, the ranges of which will depend on the SNR so additional side conditions such as e.g. throughput are arguably not needed.
Single antenna transmission is assumed and PUSCH 3-0 is the reporting mode (no conditioning on PMI). The same basic setup is used for FDD and TDD (for which one can use the same uplink downlink and special subframe configuration as in other tests). 

A framework for a text proposal is shown below.
Minimum requirement

For the parameters specified in Table 1, [and using the downlink physical channels specified in Annex C,] a sub-band differential CQI offset level of +2 shall be reported at least  % of the time but less than % for each sub-band of full sub-band size. The minimum requirements are shown in Table 2.

Table 1 Sub-band test for single antenna transmission
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	SNR
	dB
	[8]
	[12]
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	dB[mW/15kHz]
	[-102]
	[-102]
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	dB[mW/15kHz]
	[-94]
	[-90]

	Reporting period
	ms
	TBD ms

	Reporting mode
	
	PUSCH 3-0

	Propagation channel
	
	[Semi-static two-path]

	Max number of HARQ transmissions
	
	[1]



Table 2  Minimum requirement
	Test 1
	Test 2

	 [%]
	 [%]
	 [%]
	 [%]

	TBD
	TBD
	[25]
	[35]
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