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1 Introduction

In RAN4#68 meeting, the following working assumptions [1] were agreed for the ON/OFF model used in Phase II evaluation:

· 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, firstly we use system level simulation to evaluate the interference conditions for NAICS scenarios, including packet duration, MCS/rank probability distribution, and then we provide our proposal on the remaining issues. 
2 Interference condition 
2.1 Rank and MCS

Based on the simulation assumptions in [2], we run the system simulation and record the following information 

· Scheduling information for each used resource (PRG), including the RANK, MCS. 
· Packet duration for each data packet

Considering the purpose of ON/OFF model is to determine the interference RANK\MCS for each packet, the recorded MCS and rank probabilities for each PRG are translated to the probability for each data packet assuming the data packets are of equal size. Also the distribution of the full range MCS values are represented by three MCS mean values for three different modulation orders.  

The results of PRG-based and translated packet-based scheduling probability distributions are provided in Table 1. In Appendix, more detailed results and simulation assumptions are provided.
Table 1 Probability distributions of scheduling for each PRG and data packet
	Probability distribution
	Scenarios 1 40% loading
	Scenarios 1 60% loading

	For each PRG
	RANK 1
	Rank probability
	67.5%
	69.3%

	
	
	Average MCS
	MCS 8 :    21%
MCS14 :   41%
MCS 22 :  38%
	MCS 8:     32% 

MCS14 :   38%
MCS 22 :  30%

	
	RANK 2
	Rank probability
	32.5%
	30.7%

	
	
	Average MCS
	MCS 8:     22%
MCS 14:   44%
MCS 22:   34%
	MCS 8:    33%
MCS 14:  45%
MCS 22:  22%

	For each data packet 
	RANK 1
	Rank probability
	[50%]
	[55%]

	
	
	Average MCS
	MCS 8 :     9%
MCS14 :    35%
MCS 22 :   56%
	MCS 8 :    14%
MCS14 :   36%
MCS 22 :  50%

	
	RANK 2
	Rank probability
	[50%]
	[45%]

	
	
	Average MCS
	MCS 8:    9%
MCS 14:  38%
MCS 22:  53%
	MCS 8:     16%
MCS 14:   45%
MCS 22:   39%

	
	
	
	


Based on above system simulation results, we propose that:
Proposal 1
Based on the ON/OFF modelling in [1], the following values are suggested to be adopted for scenarios 1 with 40% loading:
· RI=1/2 is randomly chosen according to 50%/50% probability

· MCS varies from packet to packet 

· MCS randomly selected from three MCS levels defined below 

· RI=2: MCS 8 (10%), MCS14 (40%), MCS22 (50%)

· RI=1: MCS 8 (10%), MCS14 (35%), MCS22 (55%)

2.2 Packet transmission duration

Figure 1 shows the CDFs of packet transmission duration with different RU for scenario 1.
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Figure 1 CDF of packet transmission duration for scenarios 1
The simulation result confirms that it is reasonable to adopt 250ms as the mean packet transmission duration for NAICS scenario 1 with 40% RU and 0.5MB packet size.
Proposal 2
· Confirm the 250ms mean packet transmission duration for scenario 1 with 40% RU and 0.5MB packet size
3 Conclusion
In this paper, we evaluate the system simulation and provide the statistics of MCS/Rank probability of interference cell, the proposals based on the obervations are summarized as following:

Proposal 1
Based on the ON/OFF modelling in [1], the following values are suggested to be adopted for scenarios 1 with 40% loading:
· RI=1/2 is randomly chosen according to 50%/50% probability

· MCS varies from packet to packet 

· MCS randomly selected from three MCS levels defined below 

· RI=2: MCS 8 (10%), MCS14 (40%), MCS22 (50%)

· RI=1: MCS 8 (10%), MCS14 (35%), MCS22 (55%)
Proposal 2
· Confirm the 250ms mean packet transmission duration for scenario 1 with 40% RU and 0.5MB packet size
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5 Appendix

5.1 Simulation assumptions

	Parameter
	NAICS scenarios 1

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites, 500ms ISD

	System bandwidth per carrier
	10MHz 

	Carrier frequency 
	2.0GHz

	Total BS TX power (Ptotal per carrier)
	46dBm

	Distance-dependent path loss
	ITU UMa

	Penetration loss
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link) 

	Shadowing
	ITU Uma

	Antenna pattern
	3D (referring to TR36.819)

	Antenna Height: 
	25m

	Antenna gain + connector loss
	17 dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa

	Antenna configuration
	BS: 2Tx cross-polarized
UE: 2RX cross-polarized

	Number of UEs 
	Variable per FTP model 1

	UE dropping
	20% UEs are outdoor and 80% UEs are indoor.

	Traffic model
	FTP model 1 as in TR 36.814

	Resource utilisation factor
	40% and 60%

	UE receiver
	MMSE-IRC 

	UE noise figure
	9dB

	UE speed
	3km/h

	Cell selection criteria
	Baseline: RSRP for intra-frequency and no CRE (optional: 6dB CRE)

	Considered transmission schemes from a single point
	TM4, SU-MIMO, rank adaptation

	Feedback assumption
	Non-ideal CRS or CSI-RS/IMR channel/interference estimation.

	Scheduler
	PF scheduler with considering the packet transmission duration

	Handover margin
	3dB


5.2 Simulation results of probability distribution of MCS/rank
Table 2 NAICS scenarios 1, RU=40%, rank=1
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Table 3 NAICS scenarios 1, RU=40%, rank=2
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Table 4 NAICS scenarios 1, RU=60%, rank=1
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Table 5 NAICS scenarios 1, RU=60%, rank=2
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