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1. Introduction

Regarding the TDM On/Off pattern for the NAICS interference modeling, the following issues remain[1].
· Partial loading for dominant interferers are explicitly modeled in link level study via TDM ON/OFF pattern

· Full bandwidth allocation can be assumed

· FFS: TDM ON/OFF pattern

· Option 1: convert arrival rate to ON/OFF (refer to R4-132814)

· Option 2: assuming fixed spectral efficiency (e.g., 2b/s/Hz) and packet size of 0.5Mbytes and Poisson arrival rate of lambda to derive ON/OFF pattern

· Option 3: fixed ON period (e.g., 1500ms for 2Mbytes) followed by random OFF period derived based on Poisson process and a certain arrival rate (refer to R4-132415)

· Company can bring in other proposals in the next meeting
Furthermore, on the email discussion for this topic, the following points are still FFS toward the NAICS Phase-2 evaluation [2].

· MCS/RI for the interfering cells
· Transmission modes for serving and interfering cells
· Details of a reference OLLA algorithm based on UE CQI/RI feedback 
In this contribution, we propose the TDM On/Off pattern, and provide our views on transmission modes and OLLA algorithm for the NAICS Phase-2 evaluation.
2. TDM On/Off Pattern for NAICS Interference Modeling
2.1. Views on Current Options for TDM On/Off Pattern
We have following views for each option regarding the TDM on/off pattern [1].

· Option 1: 

· Pros: It seems to be the closest to the FTP traffic model between all the options.
· Cons: It is challenging to conduct a NAICS link-level simulation while making alignment of simulation results with interested companies since rate_min and rate_max should be calibrated. In addition, since both the burst duration and Poisson arrival rate are random process, a long time simulation may be required. 
· Option 2: 

· Pros: We think that this On/Off pattern proposal is reasonable from the viewpoint of ease of conducting link-level simulation since the burst duration is fixed regardless of MCS/Rank.
· Cons: Since assuming fixed spectral efficiency, it may not be suitable for actual traffic load, i.e., the actual burst duration is based on the number of active user and received SINR due to the difference of resource utilization. Furthermore, the derivation scheme of Poisson arrival rate value, i.e., , is unclear.
· Option 3: 

· Pros: This On/Off pattern is similar to that for Option 2. Therefore, we think that this proposal is also reasonable. Additionally, Option 3 seems to be more suitable for actual traffic load than Option 2 since the burst duration is based on system-level simulation corresponding to the resource utilization.
· Difference between Options 2 and 3 is that the traffic burst time is based on the fixed spectral efficiency for Option 2 and that is based on the results from system-level simulation for Option 3.

· Cons: Since the burst durations are distributed with some variance, the fixed duration seems to be less suitable for actual traffic load than Option 1. Although “On” period was evaluated in [3], 2 Mbytes packet size was assumed, which is different from RAN1 assumption, i.e., 0.5 Mbytes packet size. Furthermore, the derivation scheme of Poisson arrival rate, i.e., , is unclear.
Based on the above views, the link-level simulation based on Option 2/3 seems to be easier to conduct than Option 1. This is because the fixed burst duration could lead a good alignment of simulation results. Furthermore, Option 3 seems to be more suitable for actual traffic load than Option 2 since the burst duration is based on system-level simulation corresponding to the resource utilization and deployment scenarios. Therefore, we prefer Option 3 for the TDM On/Off pattern.
View 1: We prefer Option 3 from the viewpoints of ease of conducting the link-level simulation and the burst duration corresponding to the resource utilization. 

2.2. Proposals for Further Details of Option 3

· Burst Duration 

To clarify the burst duration, we evaluate the distribution of burst duration per UE based on the system-level simulation. In this simulation, both Scenarios 1 and 2a/2b are evaluated. 0.5 Mbytes packet size and agreed resource utilization (RU) factors, i.e., 40% and 60% are assumed. Note that the RU factors are assumed as average RUs across all cells in the most loaded “layer”, i.e., macrocells.
Figure 1 shows the CDF of burst traffic time per UE. From these results, we observe the followings.

Observation 1: Burst durations transit to a longer period according to the increase in the resource utilization factor.
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Figure 1 – CDF of burst duration per UE for Scenario 1

Figure 2 shows the CDF of burst traffic time per UE for Scenario 2a/2b. Fig. 2(a) shows the result for UEs connected to macro cells and Fig. 2(b) shows that for UEs connected to small cells, respectively. 

Observation 2: Burst durations are different to the serving cells, i.e., macro or small cells, for Scenario 2a/2b.
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Figure 2 – CDF of burst duration per UE for Scenario 2a/2b

Based on the observations, we propose the burst durations for Option 3 TDM On/Off pattern corresponding to the target RU factors that are summarized on Table 1.
Table 1 – Proposal of burst durations for Option 3 TDM On/Off pattern

	RU factors
	Scenario 1
	Scenario 2a/2b

	
	
	Macro interferes
	Small interferes

	40%
	250 msec
	200 msec
	100 msec

	60%
	400 msec
	300 msec
	150 msec


For Scenario 2a/2b, the burst durations are different corresponding to the cell type of the interfering cells, i.e., macro and small cells. Therefore, if different  is used for Noc() calculation corresponding to the cell type, we can apply these burst durations; otherwise, only burst duration for macro interferes may be applied. Regarding the different  for Noc(), details of link-level simulation methodologies for Scenario 2a/2b are described in [4].

Proposal 1: We propose the following fixed burst durations.

	RU factors
	Scenario 1
	Scenario 2a/2b

	
	
	Macro interferes
	Small interferes

	40%
	250 msec
	200 msec
	100 msec

	60%
	400 msec
	300 msec
	150 msec


· If different  is used for Noc() calculation corresponding to the cell type, we can apply these burst durations; otherwise, only burst duration for macro interferes may be applied.
· Occurrence Probability
Regarding the occurrence probability of the burst duration, we consider the two alternatives. First alternative is the scheme which follows the Poisson arrival rate as illustrated in Fig. 3. 
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Figure 3 – Alternative 1: Occurrence probability following Poisson arrival rate, 
In this scheme, the Poisson arrival rate,  (busrt traffic/sec), is defined as follows.




 = (Resource utilization factor) / (Burst traffic time)



(1)

Furthermore, to keep the target resource utilization factor, while continuing DL for an interfering cell, we proposed that new burst traffic is assumed not to start until the current DL is finished. This scheme seems to be close to the FTP model 1. However, long time simulations might be required to make an alignment of results from interested companies when the long burst duration is assumed.

Second alternative is the fixed On/Off pattern for each interfering cell as illustrated in Fig. 4. In this scheme, the fixed On/Off patterns for each interfering cell are defined independently during the simulation time, e.g., 10,000 subframes, corresponding to the target RU factors. Therefore, even when the long burst duration is assumed, this scheme can keep the target RU factors. Note that typical On/Off patterns are FFS.
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Figure 4 – Alternative 2: Example of fixed On/Off pattern corresponding to target RUs

Currently, we prefer the first alternative slightly since this seems to be closer to the FTP model 1 than the second alternative. However, to keep the target RU factors for limited number of simulations, we can choose the second alternative.
Proposal 2: Two alternatives for occurrence probability of burst duration are proposed.

· Alt. 1: Following the Poisson arrival rate, (burst traffic/sec)
·  = (Resource utilization factor) / (Burst traffic time)

· Example) Resource utilization factor = 20%, Burst traffic time = 200 msec

·  = 0.2 / (200 * 0.001) = 1.0 (burst traffic/sec) 

· To keep the target resource utilization factor, while continuing DL for an interfering cell, new burst traffic is assumed not to start until the current DL will be finished.
· Alt. 2: Following the fixed On/Off pattern
· The fixed On/Off patterns for each interfering cells are defined independently during the simulation time, e.g., 10,000 subframes, corresponding to the target RU factors.
· Typical On/Off patterns are FFS.

· MCS/PMI/Rank for Interfering Cells 

Regarding the MCS/PMI/Rank for interfering cells, we consider that these should be randomly varied every sub-bands and subframes from the viewpoint of the clarification for the robustness of NAICS receivers. Therefore, as illustrated in Fig. 5, we propose that the number of UEs assigned in the same subframe should be set to 9 UEs, i.e., 6 RBs x 8 UEs, 2 RBs x 1 UE, as the worst case, and MCS/PMI/Rank should be randomly changed every subframe and sub-band. This is based on the Rel. 11 MMSE-IRC works.
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Figure 5 – MCS/PMI/Rank variations for interfering cells

Although we have the above proposal for MCS/PMI/Rank for interfering cells during Phase-2 evaluations, on the email discussion for the NAICS interference modelling, majority companies prefer Option A, i.e., 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 [2]. In order to progress the NAICS work, we could accept the Option A. We, however, believe that the clarification of the NAICS robustness should be investigated. Therefore, we propose that the test case assuming MCS/PMI/Rank variations and full buffer traffic for the interfering cells, which is basically the same as Rel. 11 MMSE-IRC demodulation test cases except for MCS variation [5], should be investigated in addition to the Phase-2 simulation cases during this Study Item phase or at least the Work Item phase.
Proposal 3: We propose that the number of UEs assigned in the same subframe should be set to 9 UEs, i.e., 6 RBs x 8 UEs, 2 RBs x 1 UE, as the worst case, and MCS/PMI/Rank should be changed randomly every subframe and sub-band.
· The purpose of this proposal is to clarify the robustness of NAICS receivers.
· In order to progress the NAICS work, we could accept the Option A. In this case, however, during this Study Item phase or at least the Work Item phase, in addition to the Phase-2 simulation cases, the test case assuming MCS/PMI/Rank variations and full buffer traffic for the interfering cells, which is basically same as Rel. 11 MMSE-IRC demodulation test cases except for MCS variation, should be investigated.
3. Remaining Issues for NAICS Phase-2 Evaluation

3.1. Transmission Modes for Serving and Interfering Cells

Transmission modes for the serving and interfering cells are still FFS. Regarding this issue, our views are shown as follows.

· CRS-based transmission modes

CRS-based transmission modes are widely used in the current LTE deployments. Therefore, in the NAICS evaluation, these modes should be investigated. Between the CRS-based transmission modes, we consider that only TM3 investigation seems to be sufficient since precoding transmission case can be investigated using DMRS-based transmission modes. Regarding the number of transmission ranks, both Rank-1 and Rank-2 should be investigated in the Study Item phase.
· DMRS-based transmission modes
In the Rel.11 MMSE-IRC SI, the DMRS-based transmission mode, i.e., TM9, was investigated in parallel with CRS-based transmission modes [6]. Therefore, in the NAICS evaluation, both CRS-based and DMRS-based transmission modes, i.e., TM3 and TM9 (or TM10), should be investigated in parallel as well. 

Proposal 4: Both TM3 and TM9 (or TM10) should be investigated in parallel in the NAICS evaluation.

· Both Rank-1 and Rank-2 should be investigated in the Study Item phase.

3.2. Details of Reference OLLA Algorithm Based on UE CQI/RI Feedback
On the email discussion for the NAICS interference modelling, an example of a reference OLLA algorithm was provided [2].

· Example of a reference OLLA algorithm

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.25 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
We agree with employing OLLA for the NAICS Phase-2 evaluation and the target value of 10% first transmission BLER. We consider, however, that the step size on CQI seems to follow the equation corresponding to the target BLER.
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where Down_for_NACK and Up_for_ACK are the step sizes for NACK and ACK, respectively. When following Eq.(2), Down_for_NACK becomes 0.225 dB for Up_for_ACK of 0.025 dB. 
Proposal 5: Following parameters for OLLA algorithm are proposed.

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.225 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
4. Conclusion

In this contribution, we proposed the TDM On/Off pattern for the NAICS Phase-2 evaluation. Our proposals are summarized as follows.

· Proposed Burst Duration 

Proposal 1: We propose the following fixed burst durations.

	RU factors
	Scenario 1
	Scenario 2a/2b

	
	
	Macro interferes
	Small interferes

	40%
	250 msec
	200 msec
	100 msec

	60%
	400 msec
	300 msec
	150 msec


· If different  is used for Noc() calculation corresponding to the cell type, we can apply these burst durations; otherwise, only burst duration for macro interferes may be applied.
· Occurrence Probability
Proposal 2: Two alternatives for occurrence probability of burst duration are proposed.

· Alt. 1: Following the Poisson arrival rate, (burst traffic/sec)
·  = (Resource utilization factor) / (Burst traffic time)

· Example) Resource utilization factor = 20%, Burst traffic time = 200 msec

·  = 0.2 / (200 * 0.001) = 1.0 (burst traffic/sec) 

· To keep the target resource utilization factor, while continuing DL for an interfering cell, new burst traffic is assumed not to start until the current DL will be finished.
· Alt. 2: Following the fixed On/Off pattern
· The fixed On/Off patterns for each interfering cells are defined independently during the simulation time, e.g., 10,000 subframes, corresponding to the target RU factors.
· Typical On/Off patterns are FFS.

· MCS/PMI/Rank for Interfering Cells 

Proposal 3: We propose that the number of UEs assigned in the same subframe should be set to 9 UEs, i.e., 6 RBs x 8 UEs, 2 RBs x 1 UE, as the worst case, and MCS/PMI/Rank should be changed randomly every subframe and sub-band.

· The purpose of this proposal is to clarify the robustness of NAICS receivers.

· In order to progress the NAICS work, we could accept the Option A. In this case, however, during this Study Item phase or at least the Work Item phase, in addition to the Phase-2 simulation cases, the test case assuming MCS/PMI/Rank variations and full buffer traffic for the interfering cells, which is basically same as Rel. 11 MMSE-IRC demodulation test cases, should be investigated.

Furthermore, we provided our views on transmission modes and OLLA algorithm for the NAICS Phase-2 evaluation as follows.
· Transmission Modes for Serving and Interfering Cells 

Proposal 4: Both TM3 and TM9 (or TM10) should be investigated in parallel in the NAICS evaluation.

· Both Rank-1 and Rank-2 should be investigated in the Study Item phase.

· Reference OLLA Algorithm 

Proposal 5: Following parameters for OLLA algorithm are proposed.

· Target 10% first transmission BLER

· Step size on CQI (for MCS mapping): 

a. Down 0.225 dB in effective C/I for each NAK

b. Up 0.025 dB in effective C/I for each ACK
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