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1 Introduction
In [1] a sub-band test with frequency-selective interference for interference-aware receivers is proposed. The rationale is that “Wide band interference measurement has been shown to be ineffective for scenarios such as adjacent channel interference, partial-cochannel coexistence and fractional frequency reuse deployments […]”. We note that the interference measurement or averaging is not mandated by the specifications.

In this contribution we present simulation results for the configuration proposed in [1], and suggest a slightly amended version of the current proposal. 
2 Simulation setup
The proposed test configuration in [1] is repeated in Table 1. The two-path model used for the PUCCH 3-0 test with flat interference in Clause 9.3.1.1 of [2] is reused with the same parameters. The sub-band size is 6 PRB for a 10 MHz channel. The CQI reporting delay is 8 ms. 
The last sub-band of 2 RB is excluded from the test, but all 50 RB are included for the wideband CQI estimation.

Table 1: Sub-band test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)
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for RB 0…8
	dB[mW/15kHz]
	[-102]
	[-93]
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for RB 9…38
	dB[mW/15kHz]
	[-93]
	[-93]
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for RB 39…49
	dB[mW/15kHz]
	[-93]
	[-102]
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	dB[mW/15kHz]
	[-94]
	[-94]

	Reporting period
	ms
	[5 ms]
	[5 ms]

	Reporting mode
	
	PUSCH 3-0
	PUSCH 3-0

	Subband size
	RB
	6
	6

	Propagation channel
	
	[Clause B.2.4]
	[Clause B.2.4]

	Max number of HARQ transmissions
	
	[1]
	[1]


a) a sub-band differential CQI offset level of +2 shall be reported at least  % of the time but less than % among all differential CQI offsets collected throughout the test;
b) [the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;]
c) [BLER requirement]
3 Simulation results
3.1 Test 1
The distribution of the CQI reports collected for all sub-bands as a function of averaging length of the interference is shown in Figure 3; the averaging length is expressed in terms of resource blocks. This is in accordance with the requirement (a) above. It is noted that the occurrence of the +2 reports is not very sensitive to the averaging length of the interference. 

[image: image5]
Figure 1: CQI distribution collected for all sub-bands.
The corresponding result per sub-band is shown in Figure 2. The occurrence of +2 reports is significant for the first two sub-bands as expected. Hence, for the spread requirement to be meaningful, one should collect results per sub-band. 

[image: image6]
Figure 2: CQI distribution collected per sub-band (identified by a colour).
3.2 Test 2
The distribution of the CQI per sub-band for Test 2 is shown in Figure 3. The occurrence of +2 reports is now the highest for the last two sub-bands as expected. 

[image: image7]
Figure 3: Figure 2: CQI distribution collected per sub-band (identified by a colour).
3.3 Throughput and BLER
The throughput and BLER results are shown in Table 2. The sub-script “opt” refers to the case in which a transport block is scheduled on any sub-band with the highest CQI, and “rnd” denoted random scheduling. We note that the throughput ratio, the requirement (b) above, is slightly different for the two tests since there are slightly more RB(s) with a higher SNR in Test 2, which has an impact on the wideband CQI estimate.
Table 2: Throughput and average BLER 
	Test
	Avg len
in freq
	TPopt [Mbps]
	TPrnd [Mbps]
	TP ratio
	BLERopt
	BLERrnd

	1
	1
	0,95
	0,40
	2,40
	0,13
	0,37

	
	3
	0,97
	0,41
	2,39
	0,11
	0,35

	
	6
	0,97
	0,40
	2,46
	0,11
	0,37

	
	12
	0,87
	0,40
	2,21
	0,20
	0,37

	
	50
	0,46
	0,40
	1,15
	0,49
	0,37

	
	
	
	
	
	
	

	2
	1
	0,97
	0,34
	2,83
	0,11
	0,45

	
	3
	1,00
	0,36
	2,78
	0,09
	0,43

	
	6
	1,00
	0,35
	2,88
	0,09
	0,44

	
	12
	0,92
	0,35
	2,64
	0,16
	0,44

	
	50
	0,40
	0,35
	1,15
	0,57
	0,44


When the interference is averaged across the entire channel bandwidth there is a significant reduction of the throughput ratio. Hence it seems that the requirement (b) above is discriminating and serves the purpose of the test. 

4 Proposed test setup
It appears that the test configuration in [1] is feasible. Nevertheless, we propose some amendments. Use of the spread requirement (a) above is only relevant per sub-band and will then be different for the two tests. For the specification of minimum requirements, the interference pattern must be tied to the sub-band to be able to set a meaningful requirement, cf. the different statistics for the two sub-bands with the highest occurrence of +2 reports in Figure 2. 

In addition, the interference pattern chosen resembles a fractional loading scenario. Since CQI is tied to the sub-band size it could be relevant to use this for the interference pattern, i.e. the deployment of fractional loading is tied to this. We propose to maintain a “symmetric” interference pattern between the two tests: this means that there will be 2 additional resource blocks at the upper edge. The amended test setup is shown below along with a suggested change of the requirement (a).
Alternatively on could use 12 RB with high SNR at the edges rather than 9 RB.

Table 9.3.3.1.1-1 Sub-band test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)
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for RB 0…5
	dB[mW/15kHz]
	[-102]
	[-93]
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for RB 6…41
	dB[mW/15kHz]
	[-93]
	[-93]
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for RB 42…49
	dB[mW/15kHz]
	[-93]
	[-102]
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	dB[mW/15kHz]
	[-94]
	[-94]

	Reporting period
	ms
	[5 ms]
	[5 ms]

	Reporting mode
	
	PUSCH 3-0
	PUSCH 3-0

	Subband size
	RB
	6
	6

	Propagation channel
	
	[Clause B.2.4]
	[Clause B.2.4]

	Max number of HARQ transmissions
	
	[1]
	[1]


a) a sub-band differential CQI offset level of +2 shall be reported at least  % of the time but less than % for at least one of the sub-bands of full size at the channel edges;
b)  the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;
c) [BLER requirement]
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