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1 Introduction

In the last meeting the explicit ON OFF modelling for dominant interferers was discussed. In particular the following was agreed [1]
· Interference has a constant MCS/RI across the time and frequency domain for the duration of each packet
· Note: This simplified model is adopted for link level evaluation in the study item phase. System level simulation will have realistic interference MCS/RI that varies during each packet, and another model (e.g., Random MCS/RI across subframe and/or subband for the duration of each packet) should be considered for test definition in later Work Item phase, in order to test the robustness of the receivers.
· Packet arrival is a Poisson process with an arrival rate defined as λ= RU / D (mean packet duration from SLS @40% RU, 0.5MBytes) 
· RU=40% (for scenario 1), TBD for scenario 2a/2b
· “D” = [250ms] (scenario 1), and for scenario 2a/2b [200ms] (macro interferer) and [100ms] (small cell interferer) [note from DCM R4-133277]
· RI=1/2 is randomly chosen according to [50/50] probability [note: from MTK R4-133638 etc.]
· MCS varies from packet to packet 
· MCS randomly selected from three MCS levels defined below 
· RI=2: MCS [5] ([TBD]% prob), MCS[14] ([TBD]%), MCS[19] ([TBD]%)
· RI=1: MCS [8] ([TBD]% prob), MCS[17] ([TBD]%), MCS[22] ([TBD]%)
· MCS/RI determines ON duration assuming 0.5MB packets
· Values in [] are meant to be a starting point, to be further verified in RAN4
In this contribution we provide our simulation results for the 

· Mean packet duration D for both scenario 1 and scenario 2

· MCS statistic conditioned on RI for both scenario 1 and scenario 2 per subframe and per packet
· The Rank 1 or 2 percentage for both scenario 1 and scenario 2

These data can be considered for the finalization of the setting for phase II simulation work.

2 Scenario 1

2.1 Packet duration

We evaluate the burst duration in terms of its distribution per UE based on system level simulations. The packet size is 0.5Mbytes and the RU is 40% and 60% (for the most loaded layer) as per agreements. 

Figure 1 shows the CDF of the burst duration. 

From this figure the mean packet duration for Scenario 1 is 530ms for 40% RU and 970ms  for 60% RU.
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Figure 1. Statistic of burst duration for Scenario 1
2.2 MCS statistic

As it was observed by several companies in the last meeting the MCS of the interferers depends on the channel conditions seen by the target UE in the interfering cell. Hence, considering a static interference MCS during the burst duration (considering the average burst duration provided in Section 2.1 and 3.1) is highly unrealistic. However, in order to simplify the set up and make sure that alignment between different companies results can be achieved it was agreed to consider a static MCS per burst per interferer, which varies randomly from burst to burst according to a certain statistic. The MCS statistic is quantized in 3 values (low/medium/high), and the value depends on the RI.

In the following we provide system level simulation results for MCS depending on the RI. 

Figure 2 shows the histogram of the MCS for Scenario 1 for 40% and 60% for Rank 1. Figure 3 shows the same results for rank=2 for RU=40% and RU=60%. The distributions have been derived by registering the used MCS in all subframes for every active cell. In the evaluation we use QPSK 16QAM 64QAM and code rates from 0.01 to 0.93 (with a step of 0.01), hence the MCS indices varies from 0 to 279. 
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Figure 2. Per subframe MCS statistics for rank 1.
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Figure 3. Per subframe MCS statistics for rank 2.
Under the assumption that the MCS does not change during a packet, per packet MCS distributions are derived from the per subframe MCS statistics. Figure 4 and Figure 5 depict the per packet MCS distributions for rank 1 and rank 2, respectively.
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Figure 4. Per packet MCS statistics for rank 1.
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Figure 5. Per packet MCS statistics for rank 2.
According to the simulation results, the per packet probability for certain MCS indeces as defined in the last meeting is provided in the following table.
Table 1: MCS statistics for Scenario 1.
	MCS centroid
	Probability @RI=1 RU=40%
	MCS centroid
	Probability @RI=2 RU=40%
	MCS centroid
	Probability @RI=1 RU=60%
	MCS centroid
	Probability @RI=2 RU=60%

	MCS8
	0.36
	MCS5
	0.18
	MCS8
	0.37
	MCS5
	0.15

	MCS17
	0.48
	MCS14
	0.43
	MCS17
	0.47
	MCS14
	0.45

	MCS22
	0.16
	MCS19
	0.39
	MCS22
	0.16
	MCS19
	0.40


2.3 Rank Statistic
The rank statistic is provided in Table 2 depending on the RU factor.
Table 2: RI statistics

	RU
	Probability of RI=1

	40
	62%

	60
	70%


3 Scenario 2

3.1 Packet duration
In this section we provide the simulation results for the burst duration for Scenario 2 for both the macro cell and small cell. It is observed that the burst duration is different depending on whether the interferer comes from a macro cell or a small cell as observed also in [2]. Figure 6-8 show the statistic for both 40% RU and 60% RU for macro only UE, small cell UEs and for combined macro and small cells UEs.
From these figures the mean packet duration for Scenario 2 is 460ms for macro cell and 310ms for small cell for 40% RU and 690ms for macro cell and 370ms for small cells for 60% RU. The combined average packet duration is 350ms for RU=40% and 450ms for RU=60%.
Depending on the methodology used to set the interference level (whether macro cell and small cells are explicitly considered or whether a simplified Noc level computation is assumed) both the mean packet duration depending on the cell or an average mean packet duration (averaged over macro and small cells) can be considered for the finalization of the phase II set up.  
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Figure 6. Statistic of burst duration for Scenario 2 macro cell UE
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Figure 7. Statistic of burst duration for Scenario 2 small cell UE
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Figure 8. Statistic of burst duration for Scenario 2 all UEs.

3.2 MCS statistic

Figure 9 shows the histogram of the per subframe MCS for Scenario 2 for 40% and 60% for Rank 1. Figure 10 shows the same results for rank=2 for RU=40 and RU=60. The corresponding per packet MCS distributions are depicted in Figure 11 and Figure 12.
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Figure 9. Per subframe MCS statistics for rank 1.
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Figure 10. Per subframe MCS statistics for rank 2.
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Figure 11. Per packet MCS statistics for rank 1.
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Figure 12. Per packet MCS statistics for rank 2.
Table 3 provides the summary of the results for the per packet MCS statistics.

Table 3: Per packet MCS statistics

	MCS centroid
	Probability @RI=1 RU=40%
	MCS centroid
	Probability @RI=2 RU=40%
	MCS centroid
	Probability @RI=1 RU=60%
	MCS centroid
	Probability @RI=2 RU=60%

	MCS8
	0.39
	MCS5
	0.14
	MCS8
	0.34
	MCS5
	0.12

	MCS17
	0.47
	MCS14
	0.36
	MCS17
	0.48
	MCS14
	0.37

	MCS22
	0.14
	MCS19
	0.50
	MCS22
	0.18
	MCS19
	0.51


3.3 Rank Statistic
The rank statistic is provided in Table 4 depending on the RU factor.

Table 4: RI statistics

	RU
	Probability of RI=1

	40
	0.51

	60
	0.57


4 Conclusions

Scenario 1 

Average packet duration D = 530ms for 40% RU and 970ms  for 60% RU.
Table 1: MCS statistics for Scenario 1.

	MCS centroid
	Probability @RI=1 RU=40%
	MCS centroid
	Probability @RI=2 RU=40%
	MCS centroid
	Probability @RI=1 RU=60%
	MCS centroid
	Probability @RI=2 RU=60%

	MCS8
	0.36
	MCS5
	0.18
	MCS8
	0.37
	MCS5
	0.15

	MCS17
	0.48
	MCS14
	0.43
	MCS17
	0.47
	MCS14
	0.45

	MCS22
	0.16
	MCS19
	0.39
	MCS22
	0.16
	MCS19
	0.40


Table 2: RI statistics

	RU
	Probability of RI=1

	40
	62%

	60
	70%


Scenario 2:

Mean packet duration D for Scenario 2 is 460ms for macro cell and 310ms for small cell for 40% RU and 690ms for macro cell and 370ms for small cells for 60% RU. The combined average packet duration is 350ms for RU=40% and 450ms for RU=60%.
Table 3: Per packet MCS statistics

	MCS centroid
	Probability @RI=1 RU=40%
	MCS centroid
	Probability @RI=2 RU=40%
	MCS centroid
	Probability @RI=1 RU=60%
	MCS centroid
	Probability @RI=2 RU=60%

	MCS8
	0.39
	MCS5
	0.14
	MCS8
	0.34
	MCS5
	0.12

	MCS17
	0.47
	MCS14
	0.36
	MCS17
	0.48
	MCS14
	0.37

	MCS22
	0.14
	MCS19
	0.50
	MCS22
	0.18
	MCS19
	0.51


Table 4: RI statistics

	RU
	Probability of RI=1

	40
	0.51

	60
	0.57
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