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1. Introduction
For NAICS receiver link level evaluation [1], most companies preferred to model the interference with constant MCS/RI under the FTP ON/OFF modeling. In this contribution we provide our views on the remaining details for the following FFS item:
4) ON/OFF modeling needs further discussion.

· (A): Interference has a constant MCS/RI across the time and frequency domain for the duration of each packet, where the duration is calculated based on 0.5Mbytes packet size and the MCS/RI (assuming no retransmission?).

· If agreeable, still FFS on: 

· Whether the  MCS/RI is the same or different across all the packets in a simulation run   

· How to determine MCS/RI, including their mutual dependency and dependency on loading level 

· (B): Random MCS/RI across subframe and/or subband for the duration of each packet, where the duration can also be calculated based on 0.5Mbytes packet size and the random MCS/RI (assuming no retransmission?)

· If agreeable, still FFS on how to randomly determine MCS/RI on a subframe/subband basis

2. Constant MCS (Option A) or Dynamic MCS (Option B)
From our point of view, realistic modeling of the MCS on the link level is not trivial and any approximate modeling would likely lead to questions about validity of the evaluation assumptions. 
Figure 1 shows the typical MCS fluctuations experienced by some packets throughout their lifetime. As observed, not only is the typical MCS fluctuations large across a packet, the behavior is dynamic and changes with time. This is due to the fact that the interference experienced throughout the lifetime of a packet changes dynamically. 
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Figure 1 MCS Fluctuations of selected packets
Figure 2 shows the histogram of the same packets, split into rank 1 and rank 2 subframes. It could be observed that the distributions of the MCS between packets are generally different.
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Figure 2 Histogram of MCS of selected packets

Further, Figure 3 shows the distribution of the mean MCS for all packets, which gives further evidence to show that the distribution of the MCS changes between packets.
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Figure 3 Histogram of the mean of MCS for all packets
As the above observed behavior are highly dynamic, we propose to model interference MCS fluctuations on the systems level and maintain a simplified link level modeling methodology so that results can be easily compared. Final evaluation should take both link and system level results into considerations. Based on the above observations, we have the following proposals:

Proposal 1: Use constant MCS/RI (optionA) for link level interference modeling. 
Proposal 2: Restrict receiver evaluation to per-subframe basis on the link level.

Proposal 3: Use different MCS/RI for different packets.
3. Interference packet duration
Figure 4 shows the histogram and CDF of typical packet duration.
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Figure 4 Histogram and CDF of packet duration
In addition, Figure 5 shows the mean packet length versus resource utilization (RU) trend.
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Figure 5 Mean Packet Length vs RU with linear fit

While it is possible to select a packet length based on loading and subsequently derive a logical MCS to model the interference transmission, we feel that the MCS derived under any static assumption will not adequately reflect the dynamic fluctuations of the MCS distribution across packets, as observed in Figure 3. On the other hand, the uniform model proposed in [2] also does not fit well with those observed in Figure 2. In the following, we propose an ON/OFF modeling method based on realistic MCS and RI selection. 
4. MCS and RI selection

Figure 6 shows the probability of rank 2 transmission versus mean RU.
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Figure 6 Rank 2 Probability versus mean RU
From the regression results in Figure 6, we estimate the rank 2 probabilities as 
	Mean RU [%]
	Rank 2 Probability

	20%
	0.6366

	40%
	0.5935

	60%
	0.5504

	80%
	0.5073

	100%
	0.4642


Table 1 Rank 2 Probabilities
Proposal 4: Align rank 2 probabilities among companies for loading levels to be investigated.
As previously observed from Figure 2 and Figure 3, the MCS distributions are not uniform. However, aligning distributions among companies might not be trivial. As a simplification, given the RI, it could be possible to model the MCS as a Gaussian distribution with a mean that varies across packets, according to Figure 3. To further simplify the modeling, the (quantized) mean MCS can be used as the MCS of the packet. 
The linear regression fit of the mean and standard deviation of the mean MCS data are presented in Figure 7 and Figure 8.
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Figure 7 Mean versus RU
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Figure 8 Standard Deviation versus RU
The first two moments of the distributions for rank 1 and rank 2 are tabulated below:
	Mean RU [%]
	Rank 1
	Rank 2

	
	Mean
	Std Dev
	Mean
	Std Dev

	20%
	18.2659
	4.6050
	15.5705
	5.8745

	40%
	17.3441
	4.4744
	14.3964
	5.7840

	60%
	16.4223
	4.3439
	13.2223
	5.6935

	80%
	15.5006
	4.2133
	12.0483
	5.6029

	100%
	14.5788
	4.0827
	10.8742
	5.5124


Table 2 Mean and Standard Deviations of the mean MCS

Proposal 5: Model conditional MCS distributions as Gaussian and align distribution parameters among companies.
In addition, Figure 7 shows the histogram of the difference between the selected MCS for the two layers for rank 2 transmissions. As observed, for rank 2 transmissions, a large difference between the two MCS is not likely.

Proposal 6: Use the same MCS for rank 2 transmissions.
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Figure 9 Histogram of the difference in MCS between two streams for rank 2 transmissions

Based on the above observations, we propose the following interference ON/OFF modeling methodology.
Proposal 7: Use the following interference modeling procedure:
1. Decide subband (or fullband) packet allocation. Repeat the following steps for each packet.
2. Select RI (using probability [0.5935] for 40% loading) based on system level evaluations.
3. Based on the selected rank, use a simplified normal distribution (using mean and standard deviation of [17.3441 and 4.4744] for rank 1 and [14.3964 and 5.784] for rank 2 at 40% loading) to generate the MCS index IMCS. If rank 2, select the same MCS for both layers.

4. For the number of PRB allocated, lookup the Transport Block Size Index (ITBS) for the selected MCS index (IMCS) and the corresponding transport block size in the TBS table (36.213).
5. Packet duration (number of subframe) is derived as Filesize / TBS / rank.
5. Conclusion 

In this contribution, we propose the following for link level ON/OFF modeling of the interference.
Proposal 1: Use constant MCS/RI (optionA) for link level interference modeling.
Proposal 2: Restrict receiver evaluation to per-subframe basis on the link level.

Proposal 3: Use different MCS/RI for different packets.
Proposal 4: Align rank 2 probabilities among companies for loading levels to be investigated. 
Proposal 5: Model conditional MCS distributions as Gaussian and align distribution parameters among companies. 
Proposal 6: Use the same MCS for rank 2 transmissions.
Proposal 7: Use the following interference modeling procedure:
1. Decide subband (or fullband) packet allocation. Repeat the following steps for each packet.

2. Select RI (using probability [0.5935] for 40% loading) based on system level evaluations.
3. Based on the selected rank, use a simplified normal distribution (using mean and standard deviation of [17.3441 and 4.4744] for rank 1 and [14.3964 and 5.784] for rank 2 at 40% loading) to generate the MCS index IMCS. If rank 2, select the same MCS for both layers.

4. For the number of PRB allocated, lookup the Transport Block Size Index (ITBS) for the selected MCS index (IMCS) and the corresponding transport block size in the TBS table (36.213).

5. Packet duration (number of subframe) is derived as Filesize / TBS / rank.
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